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(Translation) 
[Name of the Document] SPECIFICATION 

[Title of the Invention] COMPOSITION AND METHOD FOR NERVE 
5 REGENERATION 
[Claims ] 

[ Claim 1 ] A composition for regenerating nerves , comprising 
a Pep5 polypeptide. 



10 [Claim 2] A composition according to claim 1, wherein the 
Pep5 polypeptide comprises : 

(a) a polypeptide encoded by a nucleic acid sequence 
as set forth in SEQ ID NO. 1 or a fragment thereof; 

(b) a polypeptide having an amino acid sequence as set 
15 forth in SEQ ID NO. 2 or a fragment thereof; 

( c ) a variant polypeptide having an amino acid sequence 
as set forth in SEQ ID NO . 2 having at least one mutation selected 
from the group consisting of one or more amino acid sub- 
stitutions, additions, and deletions, wherein the variant 

20 polypeptide has a biological activity; 

(d) a polypeptide encoded by a splice variant or an 
allelic variant of a base sequence as set forth in SEQ ID NO . 1 ; 

(e) a species homolog polypeptide of a polypeptide 
having an amino acid sequence as set forth in SEQ ID NO. 2; 

25 or 

(f ) a polypeptide consisting of an amino acid sequence 
having at least 70% identity to any one of the polypeptides 
of (a) to (e), wherein the polypeptide has a biological 
activity. 

30 

[Claim 3] A composition according to claim 1, wherein the 
Pep5 polypeptide comprises the whole amino acid sequence as 
set forth in SEQ ID NO. 2. 
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[Claim 4] A composition according to claim 1, wherein the 
nerve includes spinal cord injury, cerebrovascular disorder, 
or brain injury. 

5 

[ Claim 5 ] A composition for regenerating nerves , comprising 
a nucleic acid molecule encoding a Pep5 polypeptide. 

[Claim 6] A composition according to claim 5, wherein the 
10 nucleic acid molecule encoding the Pep5 polypeptide comprises : 

( a ) a polynucleotide having a base sequence as set forth 
in SEQ ID NO. 1 or a fragment of the sequence thereof; 

(b) a polynucleotide encoding an amino acid sequence 
as set forth in SEQ ID NO. 2 or a fragment thereof; 

15 (c) a polynucleotide encoding a variant polypeptide 

having the amino acid sequence as set forth in SEQ ID NO. 2 
having at least one mutation selected from the group consisting 
of one or more amino acid substitutions, additions, and 
deletions, wherein the variant polypeptide has a biological 

20 activity; 

(d) a polynucleotide which is a splice variant or an 
allelic variant of a base sequence as set forth in SEQ ID NO . 1 ; 

(e) a polynucleotide encoding a species homolog of a 
polypeptide consisting of an amino acid sequence as set forth 

25 in SEQ ID NO. 2; 

(f) a polynucleotide encoding a polypeptide hy- 
bridizable to any one of the polynucleotides of (a) to (e) 
under stringent conditions, wherein the polypeptide has a 
biological activity; or 

30 (g) a polynucleotide consisting of a base sequence 

having at least 70% identity to any one of the polynucleotides 
of (a) to (e) or a complementary sequence thereof, wherein 
the polynucleotide encodes a polypeptide having a biological 



2003-092923 

- 3 - 

activity. 

[Claim 7] A composition according to claim 5, wherein the 
nucleic acid molecule encoding the Pep5 polypeptide comprises 
5 the whole nucleotide sequence in the nucleic acid sequence 
as set forth in SEQ ID NO. 1. 

[Claim 8] A composition according to claim 5, wherein the 
nerve includes spinal cord injury, cerebrovascular disorder, 
10 or brain injury. 

[Claim 9 ] A composition f or regenerating nerves , comprising 
an agent capable of specifically interacting with a p7 5 
polypeptide. 

15 

[Claim 10] A composition according to claim 9, wherein the 
p75 polypeptide comprises: 

(a) a polypeptide encoded by a nucleotide having a 
nucleic acid sequence as set forth in SEQ ID NO. 3 or 16 or 

20 a fragment thereof; 

(b) a polypeptide having an an amino acid sequenceas 
set forth in SEQ ID NO. 4 or 17 or a fragment thereof; 

( c ) a variant polypeptide having an amino acid sequence 
as set forth in SEQ ID NO. 4 or 17 having at least one mutation 

25 selected from the group consisting of one or more amino acid 
substitutions, additions, and deletions , wherein the variant 
polypeptide has a biological activity; 

( d ) a polypeptide encoded by a splice variant or allelic 
variant of the base sequence as set forth in SEQ ID NO. 3 or 

30 16; 

(e) a species homolog polypeptide of a polypeptide 
having the amino acid sequence as set forth in SEQ ID NO. 4 
or 17; or 
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(f ) a polypeptide consisting of an amino acid sequence 
having at least 70% identity to the amino acid sequence of 
any one of the polypeptides of (a) to (e), wherein the 
polypeptide has a biological activity. 

5 

[Claim 11] A composition according to claim 9, wherein the 
p75 polypeptide comprises amino acids 273 to 427 or 274 to 
425 of the amino acid sequence as set forth in SEQ ID NO. 4 
or 17, respectively. 

10 

[Claim 12] A composition according to claim 9, wherein the 
nerve includes spinal cord injury, cerebrovascular disorder, 
or brain injury. 

15 [Claim 13] A composition for regenerating nerves, com- 
prising an agent specifically interacting with a nucleic acid 
molecule encoding a p75 polypeptide. 

[Claim 14] A composition according to claim 13, wherein a 
20 nucleic acid molecule encoding the p75 polypeptide comprises 
a polynucleotide selected from the group consisting of : 

(a) a polynucleotide having a base sequence as set 

forth in SEQ ID NO. 3 or 16 or a fragment sequence thereof; 

(b) a polynucleotide encoding an amino acid sequence 
25 as set forth in SEQ ID NO. 4 or 17 or a fragment thereof; 

(c) a polynucleotide encoding a variant polypeptide 
having the amino acid sequence as set forth in SEQ ID NO. 4 
or 17 having at least one mutation selected from the group 
consisting of one or more amino acid substitutions , additions , 

30 and deletions , wherein the variant polypeptide has a biological 
activity; 

(d) a polynucleotide which is a splice variant or 
allelic variant of a nucleotide ofthe base sequence as set 



- 5 - 



2003-092923 



forth in SEQ ID NO. 3 or 16; 

(e) a polynucleotide encoding a species homolog of a 
polypeptide consisting of the amino acid sequence as set forth 
in SEQ ID NO. 4 or 17; 
5 (f ) a polynucleotide hybridizable to any one of the 

polynucleotides of (a) to (e) under stringent conditions, 
wherein the polynucleotide encodes a polypeptide having a 
biological activity; or 

(g) a polynucleotide consisting of a base sequence 
10 having at least 70% identity to any one of the polynucleotides 
of (a) to (e) or a complementary sequence thereof, wherein 
the polynucleotide encodes a polypeptide having a biological 
activity. 

15 [Claim 15] A composition according to claim 13, wherein the 
nucleic acid molecule encoding the p75 polynucleotide 
comprises nucleotides 1110 to 1283 or 1113 to 1277 of the nucleic 
acid sequence as set forth in SEQ ID NO. 3 or 16, respectively. 

20 [Claim 16] A composition according to claim 13, wherein the 
nerve includes spinal cord injury, cerebrovascular disorder, 
or brain injury. 

[Claim 17] A composition for regenerating nerves, com- 
25 prising a p75 extracellular domain polypeptide. 

[Claim 18] A composition according to claim 17, wherein the 
p75 extracellular domain comprises: 

(a) a polypeptide encoded by nucleotides 198 to 863 
30 or 201 to 866 of a nucleic acid sequence as set forth in SEQ 

ID NO. 3 or 16, respectively, or a fragment thereof; 

(b) a polypeptide having amino acids 29 to 250 or 30 
to 251 of an amino acid sequence as set forth in SEQ ID NO. 4 
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or 17, respectively, or a fragment thereof; 

(c) a variant polypeptide having amino acids 29 to 250 
or 30 to 251 of the amino acid sequence as set forth in SEQ 
ID NO. 4 or 17, respectively, having at least one mutation 

5 selected from the group consisting of one or more amino acid 
substitutions, additions, and deletions , wherein the variant 
polypeptide has a biological activity; 

(d) a polypeptide encoded by a sequence of a splice 
variant or allelic variant of nucleotides 198 to 863 or 201 

10 to 866 of the base sequence as set forth in SEQ ID NO. 3 or 
1 6 , respectively ; 

(e) a species homolog polypeptide of a polypeptide 
having amino acids 29 to 250 or 30 to 251 of the amino acid 
sequence as set forth in SEQ ID NO. 4 or 17 , respectively; 

15 or 

(f ) a polypeptide consisting of an amino acid sequence 
having at least 70% identity to any one of the polypeptides 
of (a) to (e), wherein the polypeptide has a biological 
activity. 

20 

[Claim 19] A composition according to claim 17 , wherein the 
p75 extracellular domain polypeptide comprises amino acids 
29 to 250 or 30 to 251 of the amino acid sequence as set forth 
in SEQ ID NO. 4 or 17, respectively. 

25 

[Claim 20] A composition according to claim 17, wherein the 
nerve includes spinal cord injury, cerebrovascular disorder, 
or brain injury. 

30 [Claim 21] A composition according to claim 17 , wherein the 
p75 extracellular domain polypeptide is soluble. 

[Claim 22] A composition for regenerating nerves, com- 
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prising a nucleic acid molecule encoding the p75 extracellular 
domain polypeptide. 

[Claim 23] A composition according to claim 22, wherein the 
5 nucleic acid molecule encoding the p75 extracellular domain 
polypeptide is a polynucleotide selected from the group 
consisting of: 

(a) a polynucleotide having nucleotides 198 to 863 or 
201 to 866 of a base sequence as set forth in SEQ ID NO. 3 

10 or 16 , respectively, or a fragment thereof; 

(b) a polynucleotide encoding amino acids 29 to 250 
or 30 to 251 of an amino acid sequence as set forth in SEQ 
ID NO. 4 or 17, respectively, or a fragment thereof; 

(c) a polynucleotide encoding a variant polypeptide 
15 having amino acids 2 9 to 250 or 30 to 2 51 of the amino acid 

sequence as set forth in SEQ ID NO. 4 or 17, respectively, 
having at least one mutation selected from the group consisting 
of one or more amino acid substitutions, additions, and 
deletions, wherein the variant polypeptide has a biological 
20 activity; 

(d) a polynucleotide which is a splice variant or 
allelic variant of nucleotides 198 to 863 or 201 to 866 of 
the base sequence as set forth in SEQ ID NO. 3 or 16, 
respectively; 

25 (e) a polynucleotide encoding a species homolog of a 

polypeptide consisting of amino acid 29 to 250 or 30 to 251 
of the amino acid sequence as set forth in SEQ ID NO. 4 or 
17, respectively; 

(f ) a polynucleotide hybridizable to any one of the 
30 polynuleotides of (a) to (e) under stringent conditions, 

wherein the polynucleotide encodes a polypeptide having a 
biological activity; or 

(g) a polynucleotide consisting of a base sequence 
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having at least 70% identity to any one of the polynucleotides 
of (a) to (e) or a complementary sequence thereof, wherein 
the polypeptide has a biological activity. 

5 [Claim 24] A composition according to claim 22, wherein the 
nucleic acid molecule encoding the p75 extracellular domain 
polypeptide comprises nucleotides 198 to 863 or 201 to 866 
of the nucleic acid sequence as set forth in SEQ ID NO. 3 or 
16, respectively. 

10 

[Claim 25] A composition according to claim 22, wherein the 
nerve includes spinal cord injury, cerebrovascular disorder, 
or brain injury. 

15 [Claim 26] A composition according to claim 22, wherein the 
p75 extracellular domain polypeptide is soluble. 

[Claim 27] A composition for regenerating nerves, com- 
prising an agent interacting with a Rho GDI polypeptide. 

20 

[Claim 28] A composition according to claim 27, wherein the 
Rho GDI polypeptide comprises : 

(a) a polypeptide encoded by a nucleotide of a nucleic 
acid sequence as set forth in SEQ ID NO . 5 or a fragment thereof ; 
25 (b) a polypeptide having an amino acid sequence SEQ 

ID NO. 6 or a fragment thereof; 

(c) a variant polypeptide having the amino acid 
sequence as set forth in SEQ ID NO . 6 having at least one mutation 
selected from the group consisting of one or more amino acid 

30 substitutions, additions, and deletions , wherein the variant 
peptide has a biological activity; 

( d ) a polypeptide encoded by a splice variant or allelic 
variant of the base sequence as set forth in SEQ ID NO. 5; 
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(e) a species homolog polypeptide of a polypeptide 
having the amino acid sequence as set forth in SEQ ID NO. 6; 
or 

(f ) a polypeptide consisting of an amino acid sequence 
5 having at least 70% identity to any one of the polypeptides 

of (a) to (e), wherein the polypeptide has a biological 
activity. 

[Claim 29] A composition according to claim 27, wherein the 
10 Rho GDI polypeptide comprises the entire amino acid sequence 
as set forth in SEQ ID NO. 6. 

[Claim 30] A composition according to claim 27, wherein the 
nerve includes spinal cord injury, cerebrovascular disorder, 
15 or brain injury. 

[Claim 31] A composition for regenerating nerves, com- 
prising an agent specifically interacting with a nucleic acid 
molecule encoding a Rho GDI polypeptide. 

20 

[Claim 32] A composition according to claim 31, wherein the 
nucleic acid molecule encoding the Rho GDI polypeptide 
comprises a polynucleotide selected from the group consisting 
of: 

25 (a) a polynucleotide having a nucleotide of the base 

sequence as set forth in SEQ ID NO. 5 or a fragment sequence 
thereof ; 

(b ) a polynucleotide encoding an amino acid of an amino 
acid sequence as set forth in SEQ ID NO . 6 or a fragment thereof ; 
30 (c) a polynucleotide encoding a variant polypeptide 

having the amino acid of the amino acid sequence as set forth 
in SEQ ID NO. 6 having at least one mutation selected from 
the group consisting of one or more amino acid substitutions. 
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additions , and deletions , wherein the variant polypeptide has 
a biological activity; 

(d) a polynucleotide which is a splice variant or 
allelic variant of a nucleotide of the base sequence as set 

5 forth in SEQ ID NO. 5; 

(e) a polynucleotide encoding a species homolog of a 
polypeptide consisting of the amino acid sequence as set forth 
in SEQ ID NO. 6; 

(f) a polynucleotide hybridizable to any one of the 
10 polynucleotides of (a) to (e) under stringent conditions, 

wherein the polynucleotide encodes a polypeptide having a 
biological activity; or 

(9) sl polynucleotide consisting of a base sequence 
having at least 70% identity to any one of the polynucleotides 
15 of (a) to (e) or a complementary sequence thereof, and wherein 
the polynucleotide encodes a polypeptide having a biological 
activity. 

[Claim 33] A composition according to claim 31, wherein the 
20 Rho GDI comprises the entire nucleic acid sequence as set forth 
in SEQ ID NO. 5. 

[Claim 34] A composition according to claim 31, wherein the 
nerve includes spinal cord injury, cerebrovascular disorder, 
25 or brain injury. 

[Claim 35] A pharmaceutical composition according to anyone 
of claims 1, 5, 9, 13, 17, 22, 27 and 31, wherein the nerve 
regeneration is due to disruption of neurite outgrowth 
30 inhibition. 

[Claim 36] A method for regenerating nerves , comprising the 
step of providing a composition comprising at least one 
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molecule selected from the group consisting of a Pep5 
polypeptide, a nucleic acid molecule encoding the Pep5 
polypeptide, an agent specifically interacting with a p75 
polypeptide, an agent specifically interacting with a nucleic 
acidmolecule encoding the p75 polypeptide , a p75 extracellular 
domain polypeptide, a nucleic acid molecule encoding the p75 
extracellular domain polypeptide, Rho GDI polypeptide, and 
a nucleic acid molecule encoding the Rho GDI polypeptide to 
the nerve in an amount effective for regeneration. 

[ Claim 37 ] A method according to claim 36 , wherein the nerve 
regeneration is due to disruption of neurite outgrowth 
inhibition . 

[Claim 38] A composition for diagnosis, prophylaxis, 
treatment or prognosis of neurological diseases, disorders 
or conditions, comprising at least one molecule selected from 
the group consisting of a Pep5 polypeptide, a nucleic acid 
molecule encoding the Pep5 polypeptide, an agent specifically 
interacting with a p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 
polypeptide, a p7 5 extracellular domain polypeptide, a nucleic 
acid molecule encoding the p75 extracellular domain 
polypeptide , a Rho GDI polypeptide , and a nucleic acid encoding 
the Rho GDI polypeptide in an amount effective for diagnosis, 
prophylaxis, treatment or prognosis. 

[Claim 39] A method for diagnosis, prophylaxis, treatment 
or prognosis of neurological diseases , disorders or conditions , 
comprising the step of providing a composition comprising at 
least one molecule selected from the group consisting of a 
Pep5 polypeptide, a nucleic acid molecule encoding the Pep5 
polypeptide, an agent specifically interacting with a p75 



- 12 - 



2003-092923 



polypeptide, an agent specifically interacting with a nucleic 
acid molecule encoding the p7 5 polypeptide , a p7 5 extracellular 
domain polypeptide, a nucleic acid molecule encoding the p7 5 
extracellular domain polypeptide, a Rho GDI polypeptide, and 
5 a nucleic acid encoding the Rho GDI polypeptide to the nerves, 
in an amount effective for diagnosis, prophylaxis, treatment 
or prognosis - 

[Claim 40] A composition for constructing a network of 
neurons , comprising at least one molecule selected from the 
group consisting of a Pep5 polypeptide, a nucleic acid molecule 
encoding the Pep5 polypeptide, an agent specifically in- 
teracting with a p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 
polypeptide, a p7 5 extracellular domain polypeptide , a nucleic 
acid molecule encoding the p7 5 extracellular domain 
polypeptide, a Rho GDI polypeptide , and a nucleic acid encoding 
the Rho GDI polypeptide, 

20 [Claim 41] A method for constructing a network of neurons, 
comprising the step of: providing a composition comprising 
at least one molecule selected from the group consisting of 
a Pep5 polypeptide, a nucleic acid molecule encoding the Pep5 
polypeptide, an agent specifically interacting with a p75 

25 polypeptide , an agent specifically interacting with a nucleic 
acidmolecule encoding the p75 polypeptide , a p75 extracellular 
domain polypeptide, a nucleic acid molecule encoding the p75 
extracellular domain polypeptide, a Rho GDI polypeptide, and 
a nucleic acid encoding the Rho GDI polypeptide to the nerves . 

30 

[Claim 42] A kit for treatment of neurological diseases, 
comprising: (A) a cell population regenerated with a 
composition comprising at least one molecule selected from 
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the group consisting of a Pep5 polypeptide, a nucleic acid 
molecule encoding the Pep5 polypeptide, an agent specifically 
interacting with a p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 
polypeptide, a p75 extracellular domain polypeptide , a nucleic 
acid molecule encoding the p75 extracellular domain 
polypeptide, a Rho GDI polypeptide , and a nucleic acid encoding 
the Rho GDI polypeptide; and 

(B) a container for preserving the cell population. 

[Claim 43] A method for treating neurological diseases, 
comprising the steps of: 

(a) providing a cell population regenerated with a 
composition comprising at least one molecule selected from 
the group consisting of a Pep5 polypeptide, a nucleic acid 
molecule encoding the Pep5 polypeptide, an agent specifically 
interacting with a p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 
polypeptide, a p7 5 extracellular domain polypeptide, anucleic 
acid molecule encoding the p75 extracellular domain 
polypeptide, Rho GDI polypeptide, and a nucleic acid encoding 
the Rho GDI polypeptide; and 

(b) transplanting the cell population to a patient. 

[Claim 44] A screening method for identifying an agent which 
induces nerve regeneration, comprising the steps of: 

( a ) contacting a first polypeptide having an amino acid 
sequence having at least 70% homology to SEQ ID NO. 4 or 17 
or a fragment thereof and a second polypeptide having an amino 
acid sequence having at least 70% homology to SEQ ID NO. 6 
or a fragment thereof, in the presence of a test agent; and 

(b) comparing a level of binding between the first 
polypeptide and the second polypeptide with a level of binding 
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in the absence of the test agent, 

wherein the test agent is identified as an agent for 
regenerating nerves when the binding in the presence of the 
test agent is reduced as compared to that in the absence of 
5 the test agent. 

[Claim 45] A modulating agent, identified by a method 
according to claim 44. 

10 [Claim 46] A pharmaceutical composition, comprising a 
modulating agent according to claim 45. 

[Claim 47] A method for prophylaxis or treatment of 
neurological diseases, disorders or conditions, comprising 
15 the step of: administering a pharmaceutical composition 
according to claim 46 to a subject. 

[Claim 48] A vector, comprising at least one nucleic acid 
molecule selected from the group consisting of a nucleic acid 
20 molecule encoding a Pep5 polypeptide, a nucleic acid molecule 
encoding a p75 polypeptide, and a nucleic acid molecule 
encoding a Rho GDI polypeptide , wherein the at least one nucleic 
acid molecule has a sequence comprising an introduced sequence 
different from a sequence of a wild type. 

25 

[Claim 49] A cell, comprising a vector according to claim 48. 

[Claim 50] A tissue, comprising a vector according to 
claim 48. 

30 

[Claim 51] An organ, comprising a vector according to 
claim 48. 
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[Claim 52] An organism, comprising a vector according to 
claim 48. 

[Claim 53] A nerve -modified transgenic animal, transformed 
5 with a vector according to claim 48. 

[Claim 54] A nerve -modified knockout animal, wherein a 
nucleic acid molecule selected from the group consisting of 
a nucleic acid molecule encoding a Pep5 polypeptide, a nucleic 
10 acid molecule encoding a p75 polypeptide, and a nucleic acid 
encoding a Rho GDI polypeptide is deleted. 

[Detailed Description of the Invention] 

15 [0001] 

[Field of the Invention] 

The present invention relates to a pharmaceutical 
composition and method for treating neurological diseases, 
and a pharmaceutical composition and method for regenerating 
20 nerves. Specifically, the present invention relates to a 
pharmaceutical composition and method for treating neu- 
rological diseases by disrupting inhibition of neurite 
outgrowth. 

25 [0002] 

[Background Art] 

The neurotrophin receptor ^75**™) mediates sur- 
prisingly diverse biological effects (e. g. , cell death, 
Schwann cell migration, modulation of the synaptic 

30 transmission, and functional regulation of sensory neurons 
and calcium currents) (e. g. , see Non-patent Document 1). 
Recent work also implicates plS 1 *™ in the regulation of axon 
elongation. Nerve growth factor (NGF) stimulates neurite 



2003-092923 



outgrowth from embryonic rat hippocampal neurons and chick 
ciliary neurons, which express only p75 NTR for NGF receptors 
(e. g. , see Non-patent Document 2). These effects can be 
accounted for the modulation of Rho activity by p7 5 NTR . Rho 
5 is a low molecular GTPase that regulates the state of actin 
polymerization . In its active GTP -bound form, Rho rigidif ies 
the actin cytoskeleton , thereby inhibiting axonal elongation 
and mediating growth cone collapse (e. g., see Non-patent 
Document 3 and 4 ) . Neurotrophin binding to p7 5 NTR inactivates 
10 RhoA in HNlOe cells as well as cerevellar neurons, whereas 
the over-expression of RhoA in the transfected 293 cells 

NTR 

results in the activation of RhoA, suggesting that p75 
elicits bi-directional signals (e. g. , see Non-patent 
Document 2). Indeed, subsequent study shows that mye- 

15 lin-associated glycoprotein (MAG) , a glycoprotein derived 
from myelin, activates RhoA by a p75 NTR -dependent mechanism, 
thus inhibiting neurite outgrowth from postnatal sensory 
neurons and cerebellar neurons (e. g. , see Non-patent 
Document 5 ) . Furthermore , Nogo and oligodendrocyte myelin 

20 glycoprotein (OMgp) , the other myelin -derived inhibitors of 
the neurite outgrowth, act on neurons via p75 NTR (e. g. , see 
Non-patent Document 6). p75 NTR in complex with the Nogo 
receptor is suggested to form a receptor for all the 
myelin -derived inhibitors found so far (e. g. , see Non-patent 

25 Documenta 6 and 7). However, precise mechanism of the 
regulation of Rho activity by p75 NTR remained to be elucidated. 

[0003] 

RhoA has been shown to interact with p75 NTR by the yeast 
30 two-hybrid system and co-immunoprecipitation (e. g., see 
Non-patent Document 2) . As only the wild type of RhoA, which 
is predominantly in a GDP-bound form, but not the constitutive 
active form of RhoA, interacts dependent on a direct in- 
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teraction of RhoA and p7 5 . Rho proteins in the GDP-bound 
form interact with Rho GDP dissociation inhibitor (Rho GDI) , 
which plays a role in inhibiting nucleotide dissociation as 
well as the shuttling of Rho proteins between the cytoplasm 
5 and membranes (e. g. , see Non-patent Document 8). Rho GDI 
prevents Rho family proteins from being converted to the active , 
GTP-bound form that is translocated to the membrane. In 
addition, after the active forms of Rho proteins are converted 
to the inactive forms at the membrane, Rho GDI forms a complex 

10 with them and translocates them to the cytosol. The Rho GDI 
family comprises at least three isof orms : Rho GDIa, Rho GDI(3 
and Rho GDIy. Rho GDIa is ubiquitously expressed and binds 
to all of the Rho family proteins thus far examined, whereas 
Rho GDIp and Rho GDIy show unique tissue expression patterns 

15 and their substrate specificities have not been exactly 
determined. 

[0004] 

[Non-patent Document 1] 
20 Dechant,G. & Barde, Y. A. , Nat Neurosci . 5,1131-1136 

(2002) 

[Non-patent Document 2 ] 

Yamashita, T. , Tucker, K. L. & Barde, Y. A., Neuron 
25 24, 585-593 (1999) 

[Non-patent Document 3 ] 

Davies, A. M. , Curr. Biol. 10, R198-200 (2000) 

30 [Non-patent Document 4] 

Schmidt, A. & Hall, A., Genes Dev. 16, 1587-1609 

(2002) 
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[Non-patent Document 5] 

Yamashita, T. , Higuchi, H. & Tohyama, M. , J. Cell 
Biol. 157, 565-570 (2002) 

5 [Non-patent Document 6] 

Wang, K. C. & Kim, J. A. , Sivasankaran, R. , Segal, 
R. & He, Z., Nature 420, 74-78 (2002) 

[ Non - patent Document 7 ] 
10 Wong, S. T. et al., Nat Neurosci. 5, 1302-1308 (2002) 

[Non-patent Document 8] 

Sasaki, T. & Takai, Y. , Biochem Biophys Res Com- 
mun. 245, 641-645 (1998) 

15 

[0005] 

[Problems to be Solved by the Invention] 

Considering the above -described discussion, an object 
of the present invention is to elucidate the relationship 
20 between p75 NTR , which is involved in inhibition of neurite 
outgrowth, and agents capable of interacting therewith, 
thereby leading to regeneration of nerves and further treating 
neurological diseases based on the nerve regeneration. 

25 [0006] 

[Means for Solving the Problems] 

The present inventors has solved the above- described 
problem in part by completely uncovering the signal 
transduction pathway via p75. 



30 



[0007] 

The present inventors report the precise mechanism of 
the regulation of Rho activity by p75 NTR . Interestingly, 
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p75NTR shows activity of displacing the GDP-bound form of RhoA 
from GDIa. A peptide (Pep5) , that was shown to specifically 
associate with p75 NTR , efficiently inhibits the signal mediated 
by p75 NTR , and may be a useful therapeutic agent in reversing 
5 the growth inhibition elicited by myelin -derived inhibitors . 

[0008] 

The neurotrophin receptor p75NTR is involved in the 
regulation of axonal elongation by neurotrophins as well as 

10 several myelin components (including myelin-associated 
glycoprotein, Nogo and oligodendrocyte myelin glycoprotein) . 
neurite outgrowth by inhibiting Rho activity, whereas 
myelin -derived proteins activate RhoA, both through a 
p75NTR- dependent mechanism. Here, the present inventors show 

15 that direct interaction of the Rho GDP dissociation inhibitor 
with p7 5NTR initiates the activation of RhoA . The interaction 
of p75NTR with Rho GDI is strengthened by myelin-associated 
glycoprotein or Nogo. p75NTR facilitates the release of 
prenylated RhoA from Rho GDP dissociation inhibitor. The 

20 peptide ligand that was shown to be associated with the fifth 
of the sixa-helices of p75NTR inhibits the interaction between 
Rho GDP dissociation inhibitor and p75NTR, thus silencing the 
action mediated by p75NTR. This peptide has potential as a 
therapeutic agent against the inhibitory cues that contribute 

25 to the lack of regeneration of the central nervous system, 
i.e. , an agent extinguishing the interaction between p75NTR 
and Rho GDI has the therapeutic potential for spinal cord injury, 
Alzheimer, cerebral infarction, cerebral hemorrhage, brain 
injury, and the like. 

30 

[0009] 

Accordingly, the present invention provides the 
following. 
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[0010] 

(1) A composition for regenerating nerves, comprising a Pep5 
polypeptide . 

5 

[0011] 

(2) A composition according to item 1, wherein the Pep5 
polypeptide comprises : 

(a) a polypeptide encoded by a nucleic acid sequence 
10 as set forth in SEQ ID NO. 1 or a fragment thereof; 

(b) a polypeptide having an amino acid sequence as set 
forth in SEQ ID NO. 2 or a fragment thereof ; 

( c ) a variant polypeptide having an amino acid sequence 
as set forth in SEQ ID NO . 2 having at least one mutation selected 

15 from the group consisting of one or more amino acid sub- 
stitutions, additions, and deletions, wherein the variant 
polypeptide has a biological activity; 

(d) a polypeptide encoded by a splice variant or an 
allelic variant of a base sequence as set forth in SEQ ID NO. 1 ; 

20 (e) a species homolog polypeptide of a polypeptide 

having an amino acid sequence as set forth in SEQ ID NO. 2; 
or 

(f ) a polypeptide consisting of an amino acid sequence 
having at least 70% identity to any one of the polypeptides 
25 of (a) to (e), wherein the polypeptide has a biological 
activity. 

[0012] 

(3) A composition according to item 1, wherein the Pep5 
30 polypeptide comprises the whole amino acid sequence as set 

forth in SEQ ID NO. 2. 
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(4) A composition according to item 1, wherein the nerve 
includes spinal cord injury, cerebrovascular disorder, or 
brain injury. 

[0014] 

(5) A composition for regenerating nerves, comprising a 
nucleic acid molecule encoding a Pep5 polypeptide, 

[0015] 

(6) A composition according to item 5, wherein the nucleic 
acid molecule encoding the Pep5 polypeptide comprises: 

(a) a polynucleotide having abase sequence as set forth 
in SEQ ID NO. 1 or a fragment thereof; 

(b) a polynucleotide encoding an amino acid sequence 
as set forth in SEQ ID NO. 2 or a fragment thereof; 

(c) a polynucleotide encoding a variant polypeptide 
having the amino acid sequence as set forth in SEQ ID NO. 2 
having at least one mutation selected from the group consisting 
of one or more amino acid substitutions, additions, and 
deletions, wherein the variant polypeptide has a biological 
activity; 

(d) a polynucleotide which is a splice variant or an 
allelic variant of a base sequence as set forth in SEQ ID NO. 1 ; 

(e) a polynucleotide encoding a species homolog of a 
polypeptide consisting of an amino acid sequence as set forth 
in SEQ ID NO. 2; 

(f) a polynucleotide encoding a polypeptide hy- 
bridizable to any one of the polynucleotides of (a) to (e) 
under stringent conditions , wherein the polypeptide has a 
biological activity; or 

(g) a polynucleotide consisting of a base sequence 
having at least 70% identity to any one of the polynucleotides 
of (a) to (e) or a complementary sequence thereof, wherein 



2003-092923 

- 22 - 

the polynucleotide encodes a polypeptide having a biological 
activity. 

[0016] 

5 (7) A composition according to item 5, wherein the nucleic 
acid molecule encoding the Pep5 polypeptide comprises the whole 
nucleotide sequence in the nucleic acid sequence as set forth 
in SEQ ID NO. 1. 

10 [0017] 

(8) A composition according to item 5, wherein the nerve 
includes spinal cord injury, cerebrovascular disorder, or 
brain injury. 

15 [0018] 

( 9 ) A composition for regenerating nerves , comprising an agent 
capable of specifically interacting with a p75 polypeptide. 

[0019] 

20 (10) A composition according to item 9, wherein the p75 
polypeptide comprises : 

(a) a polypeptide encoded by a nucleotide of a nucleic 
acid sequence as set forth in SEQ ID NO. 3 or 16 or a fragment 
thereof ; 

25 (b) a polypeptide having an an amino acid sequenceas 

set forth in SEQ ID NO. 4 or 17 or a fragment thereof; 

(c) a variant polypeptide having the amino acid 

sequence as set forth in SEQ ID NO. 4 or 17 having at least 
one mutation selected from the group consisting of one or more 

30 amino acid substitutions, additions, and deletions, wherein 
the variant polypeptide has a biological activity; 

( d ) a polypeptide encoded by a splice variant or allelic 
variant of the base sequence as set forth in SEQ ID NO. 3 or 
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16; 

(e) a species homolog polypeptide of a polypeptide 
having the amino acid sequence as set forth in SEQ ID NO. 4 
or 17; or 

5 (f ) a polypeptide consisting of an amino acid sequence 

having at least 70% identity to the amino acid sequence of 
any one of the polypeptides of (a) to (e), wherein the 
polypeptide has a biological activity. 

10 [0020] 

(11) A composition according to item 9, wherein the p75 
polypeptide comprises amino acids 273 to 427 or 274 to 425 
of the amino acid sequence as set forth in SEQ ID NO. 4 or 
17, respectively. 

15 

[0021] 

(12) A composition according to item 9, wherein the nerve 
includes spinal cord injury, cerebrovascular disorder, or 
brain injury. 

20 

[0022] 

(13) A composition for regenerating nerves, comprising an 
agent specifically interacting with a nucleic acid molecule 
encoding a p75 polypeptide. 

25 

[0023] 

(14) A composition according to item 13, wherein a nucleic 
acid molecule encoding the p75 polypeptide comprises a 
polynucleotide selected from the group consisting of: 

30 (a) a polynucleotide having a base sequence as set 

forth in SEQ ID NO. 3 or 16 or a fragment sequence thereof; 

(b) a polynucleotide encoding an amino acid sequence 
as set forth in SEQ ID NO. 4 or 17 or a fragment thereof; 



2003-092923 



(c) a polynucleotide encoding a variant polypeptide 
having the amino acid sequence as set forth in SEQ ID NO. 4 
or 17 having at least one mutation selected from the group 
consisting of one or more amino acid substitutions , additions , 

5 and deletions , wherein the variant polypeptide has a biological 
activity; 

(d) a polynucleotide which is a splice variant or 
allelic variant of a nucleotide of the base sequence as set 
forth in SEQ ID NO. 3 or 16; 

10 (e) a polynucleotide encoding a species homolog of a 

polypeptide consisting of the amino acid sequence as set forth 
in SEQ ID NO. 4 or 17; 

(f ) a polynucleotide hybridizable to any one of the 
polynucleotides of (a) to (e) under stringent conditions, 

15 wherein the polynucleotide encodes a polypeptide having a 
biological activity; or 

(g) a polynucleotide consisting of a base sequence 
having at least 70% identity to any one of the polynucleotides 
of (a) to (e) or a complementary sequence thereof, wherein 

20 the polynucleotide encodes a polypeptide having a biological 
activity. 

[0024] 

(15) A composition according to item 13, wherein the nucleic 
25 acid molecule encoding the p75 polynucleotide comprises 
nucleotides 1110 to 1283 or 1113 to 1277 of the nucleic acid 
sequence as set forth in SEQ ID NO. 3 or 16, respectively. 

[0025] 

30 (16) A composition according to item 13, wherein the nerve 
includes spinal cord injury, cerebrovascular disorder, or 
brain in j ury . 



- 25 - 



2003-092923 



[0026] 

(17) A composition for regenerating nerves, comprising a p75 
extracellular domain polypeptide. 

5 [0027] 

(18) A composition according to item 17, wherein the p75 
extracellular domain comprises : 

(a) a polypeptide encoded by nucleotides 198 to 863 
or 201 to 866 of a nucleic acid sequence as set forth in SEQ 

10 ID NO. 3 or 16, respectively, or a fragment thereof; 

(b) a polypeptide having amino acids 29 to 250 or 30 
to 251 of an amino acid sequence as set forth in SEQ ID NO. 4 
or 17, respectively, or a fragment thereof; 

(c) a variant polypeptide having amino acids 29 to 250 
15 or 30 to 251 of the amino acid sequence as set forth in SEQ 

ID NO. 4 or 17, respectively, having at least one mutation 
selected from the group consisting of one or more amino acid 
substitutions, additions, and deletions , wherein the variant 
polypeptide has a biological activity; 
20 (d) a polypeptide encoded by a sequence of a splice 

variant or allelic variant of nucleotides 198 to 863 or 201 
to 866 of the base sequence as set forth in SEQ ID NO. 3 or 
16, respectively; 

(e) a species homolog polypeptide of a polypeptide 
25 having amino acids 29 to 250 or 30 to 251 of the amino acid 

sequence as set forth in SEQ ID NO. 4 or 17, respectively; 
or 

(f ) a polypeptide consisting of an amino acid sequence 
having at least 70% identity to any one of the polypeptides 

30 of (a) to (e), wherein the polypeptide has a biological 
activity. 



[0028] 
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(19) A composition according to item 17, wherein the p75 
extracellular domain polypeptide comprises amino acids 29 to 
250 or 30 to 251 of the amino acid sequence as set forth in 
SEQ ID NO. 4 or 17, respectively. 

5 

[0029] 

(20) A composition according to item 17, wherein the nerve 
includes spinal cord injury, cerebrovascular disorder, or 
brain injury. 

10 

[0030] 

(21) A composition according to item 17, wherein the p75 
extracellular domain polypeptide is soluble. 

15 [0031] 

(22) A composition for regenerating nerves, comprising a 
nucleic acid molecule encoding the p75 extracellular domain 
polypeptide. 

20 [0032] 

(23) A composition according to item 22, wherein the nucleic 
acid molecule encoding the p75 extracellular domain 
polypeptide is a polynucleotide selected from the group 
consisting of: 

25 (a) a polynucleotide having nucleotides 198 to 863 or 

201 to 866 of a base sequence as set forth in SEQ ID NO. 3 
or 16, respectively, or a fragment thereof; 

(b) a polynucleotide encoding amino acids 29 to 250 
or 30 to 251 of an amino acid sequence as set forth in SEQ 

30 ID NO. 4 or 17, respectively, or a fragment thereof; 

(c) a polynucleotide encoding a variant polypeptide 
having amino acids 29 to 250 or 30 to 251 of the amino acid 
sequence as set forth in SEQ ID NO. 4 or 17, respectively. 
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having at least one mutation selected from the group consisting 
of one or more amino acid substitutions, additions, and 
deletions, wherein the variant polypeptide has a biological 
activity; 

5 (d) a polynucleotide which is a splice variant or 

allelic variant of nucleotides 198 to 863 or 201 to 866 of 
the base sequence as set forth in SEQ ID NO. 3 or 16, 
respectively; 

(e) a polynucleotide encoding a species homolog of a 
10 polypeptide consisting of amino acid 29 to 250 or 30 to 251 

of the amino acid sequence as set forth in SEQ ID NO, 4 or 
17, respectively; 

(f ) a polynucleotide hybridizable to any one of the 
polynuleotides of (a) to (e) under stringent conditions, 

15 wherein the polynucleotide encodes a polypeptide having a 
biological activity; or 

(g) a polynucleotide consisting of a base sequence 
having at least 70% identity to any one of the polynucleotides 
of (a) to (e) or a complementary sequence thereof, wherein 

20 the polypeptide has a biological activity. 

[0033] 

(24) A composition according to item 22, wherein the nucleic 
acid molecule encoding the p75 extracellular domain 
25 polypeptide comprises nucleotides 198 to 863 or 201 to 866 
of the nucleic acid sequence as set forth in SEQ ID NO. 3 or 
16, respectively. 

[0034] 

30 (25) A composition according to item 22, wherein the nerve 
includes spinal cord injury, cerebrovascular disorder, or 
brain injury. 
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[0035] 

(26) A composition according to item 22, wherein the p75 
extracellular domain polypeptide is soluble. 

5 [0036] 

(27) A composition for regenerating nerves, comprising an 
agent interacting with a Rho GDI polypeptide. 

[0037] 

10 (28) A composition according to item 27, wherein the Rho GDI 
polypeptide comprises : 

(a) a polypeptide encoded by a nucleotide of a nucleic 
acid sequence as set forth in SEQ ID NO . 5 or a fragment thereof ; 

(b) a polypeptide having an amino acid sequence SEQ 
15 ID NO. 6 or a fragment thereof; 

(c) a variant polypeptide having the amino acid 
sequence as set forth in SEQ ID NO . 6 having at least one mutation 
selected from the group consisting of one or more amino acid 
substitutions, additions, and deletions , wherein the variant 

20 peptide has a biological activity; 

( d ) a polypeptide encoded by a splice variant or allelic 
variant of the base sequence as set forth in SEQ ID NO. 5; 

(e) a species homolog polypeptide of a polypeptide 
having the amino acid sequence as set forth in SEQ ID NO. 6; 

25 or 

(f ) a polypeptide consisting of an amino acid sequence 
having at least 70% identity to any one of the polypeptides 
of (a) to (e), wherein the polypeptide has a biological 
activity. 

30 

[0038] 

(29) A composition according to item 27, wherein the Rho GDI 
polypeptide comprises the entire amino acid sequence as set 
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forth in SEQ ID NO. 6. 
[0039] 

(30) A composition according to item 27, wherein the nerve 
5 includes spinal cord injury, cerebrovascular disorder, or 

brain injury. 

[0040] 

(31) A composition for regenerating nerves, comprising an 
10 agent specifically interacting with a nucleic acid molecule 

encoding a Rho GDI polypeptide. 

[0041] 

(32) A composition according to item 31, wherein the nucleic 
15 acid molecule encoding the Rho GDI polypeptide comprises a 

polynucleotide selected from the group consisting of: 

(a) a polynucleotide having the base sequence as set 
forth in SEQ ID NO. 5 or a fragment sequence thereof; 

(b) a polynucleotide encoding an amino acid of an amino 
20 acid sequence as set forth in SEQ ID NO . 6 or a fragment thereof ; 

(c) a polynucleotide encoding a variant polypeptide 
having the amino acid of the amino acid sequence as set forth 
in SEQ ID NO. 6 having at least one mutation selected from 
the group consisting of one or more amino acid substitutions, 

25 additions , and deletions , wherein the variant polypeptide has 
a biological activity; 

(d) a polynucleotide which is a splice variant or 
allelic variant of a nucleotide of the base sequence as set 
forth in SEQ ID NO. 5; 

30 (e) a polynucleotide encoding a species homolog of a 

polypeptide consisting of the amino acid sequence as set forth 
in SEQ ID NO. 6; 

(f ) a polynucleotide hybridizable to any one of the 
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polynucleotides of (a) to (e) under stringent conditions, 
wherein the polynucleotide encodes a polypeptide having a 
biological activity; or 

(g) a polynucleotide consisting of a base sequence 
5 having at least 70% identity to any one of the polynucleotides 
of (a) to (e) or a complementary sequence thereof, and wherein 
the polynucleotide encodes a polypeptide having a biological 
activity. 

10 [0042] 

(33) A composition according to item 31, wherein the Rho GDI 
comprises the entire nucleic acid sequence as set forth in 
SEQ ID NO. 5. 

15 [0043] 

(34) A composition according to item 31, wherein the nerve 
includes spinal cord injury, cerebrovascular disorder, or 
brain injury. 

20 [0044] 

(35) A pharmaceutical composition according to any one of 
items 1, 5, 9, 13, 17, 22, 27 and 31, wherein the nerve 
regeneration is due to disruption of neurite outgrowth 
inhibition. 

25 

[0045] 

(36) A method for regenerating nerves, comprising the step 
of providing a composition comprising at least one molecule 
selected from the group consisting of a Pep5 polypeptide, a 

30 nucleic acid molecule encoding the Pep5 polypeptide, an agent 
specifically interacting with a p75 polypeptide, an agent 
specifically interacting with a nucleic acid molecule encoding 
the p75 polypeptide, a p75 extracellular domain polypeptide. 
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a nucleic acid molecule encoding the p75 extracellular domain 
polypeptide, Rho GDI polypeptide, and a nucleic acid molecule 
encoding the Rho GDI polypeptide to the nerve in an amount 
effective for regeneration. 

5 

[0046] 

(37) A method according to item 36, wherein the nerve 
regeneration is due to disruption of neurite outgrowth 
inhibition . 

10 

[0047] 

(38) A composition for diagnosis, prophylaxis, treatment or 
prognosis of neurological diseases, disorders or conditions, 
comprising at least one molecule selected from the group 

15 consisting of a Pep5 polypeptide, a nucleic acid molecule 
encoding the Pep5 polypeptide, an agent specifically in- 
teracting with a p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 
polypeptide, a p7 5 extracellular domain polypeptide , a nucleic 

20 acid molecule encoding the p75 extracellular domain 
polypeptide, a Rho GDI polypeptide, and a nucleic acid encoding 
the Rho GDI polypeptide in an amount effective for diagnosis, 
prophylaxis, treatment or prognosis. 

25 [0048] 

(39) _A method for diagnosis, prophylaxis, treatment or 
prognosis of neurological diseases, disorders or conditions, 
comprising the step of providing a composition comprising at 
least one molecule selected from the group consisting of a 

30 Pep5 polypeptide, a nucleic acid molecule encoding the Pep5 
polypeptide, an agent specifically interacting with a p75 
polypeptide, an agent specifically interacting with a nucleic 
acidmolecule encoding the p7 5 polypeptide , a p75 extracellular 
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domain polypeptide, a nucleic acid molecule encoding the p75 
extracellular domain polypeptide, a Rho GDI polypeptide, and 
a nucleic acid encoding the Rho GDI polypeptide to the nerves , 
in an amount effective for diagnosis, prophylaxis, treatment 
5 or prognosis . 

[0049] 

(40) A composition for constructing a network of neurons, 
comprising at least one molecule selected from the group 
consisting of a Pep5 polypeptide, a nucleic acid molecule 
encoding the Pep5 polypeptide, an agent specifically in- 
teracting with a p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 
polypeptide, a p7 5 extracellular domain polypeptide, a nucleic 
acid molecule encoding the p7 5 extracellular domain 
polypeptide , a Rho GDI polypeptide , and a nucleic acid encoding 
the Rho GDI polypeptide. 

[0050] 

20 (41) Amethod for constructing a network of neurons, comprising 
the step of: providing a composition comprising at least one 
molecule selected from the group consisting of a Pep5 
polypeptide , a nucleic acid molecule encoding the Pep5 
polypeptide, an agent specifically interacting with a p75 

25 polypeptide, an agent specifically interacting with a nucleic 
acidmolecule encoding the p7 5 polypeptide , ap75 extracellular 
domain polypeptide, a nucleic acid molecule encoding the p75 
extracellular domain polypeptide, a Rho GDI polypeptide, and 
a nucleic acid encoding the Rho GDI polypeptide to the nerves. 

30 

[0051] 

( 42 ) A kit for treatment of neurological diseases , comprising : 
(A) a cell population regenerated with a composition 



10 



15 
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comprising at least one molecule selected from the group 
consisting of a Pep5 polypeptide, a nucleic acid molecule 
encoding the Pep5 polypeptide, an agent specifically in- 
teracting with a p7 5 polypeptide, an agent specifically 
5 interacting with a nucleic acid molecule encoding the p75 
polypeptide, ap75 extracellular domain polypeptide , a nucleic 
acid molecule encoding the p7 5 extracellular domain 
polypeptide , a Rho GDI polypeptide , and a nucleic acid encoding 
the Rho GDI polypeptide; and 
10 (B) a container for preserving the cell population. 

[0052] 

( 43 ) A method for treating neurological diseases , comprising 
the steps of : 

15 (a) providing a cell population regenerated with a 

composition comprising at least one molecule selected from 
the group consisting of a Pep5 polypeptide, a nucleic acid 
molecule encoding the Pep5 polypeptide, an agent specifically 
interacting with a p75 polypeptide, an agent specifically 

20 interacting with a nucleic acid molecule encoding the p75 
polypeptide, a p7 5 extracellular domain polypeptide, a nucleic 
acid molecule encoding the p75 extracellular domain 
polypeptide, Rho GDI polypeptide, and a nucleic acid encoding 
the Rho GDI polypeptide; and 

25 (b) transplanting the cell population to a patient. 

[0053] 

( 44 ) A screening method for identifying an agent which induces 
nerve regeneration, comprising the steps of: 
30 ( a ) contacting a first polypeptide having an amino acid 

sequence having at least 70% homology to SEQ ID NO. 4 or 17 
or a fragment thereof and a second polypeptide having an amino 
acid sequence having at least 70% homology to SEQ ID NO. 6 
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or a fragment thereof, In the presence of a test agent; and 
(b) comparing a level of binding between the first 
polypeptide and the second polypeptide with a level of binding 
in the absence of the test agent, 
5 wherein the test agent is identified as an agent for 

regenerating nerves when the binding in the presence of the 
test agent is reduced as compared to that in the absence of 
the test agent. 

10 [0054] 

(45) A modulating agent, identified by a method according to 
item 44. 

[0055] 

15 (46) A pharmaceutical composition, comprising a modulating 
agent according to item 45. 

[0056] 

(47) A method for prophylaxis or treatment of neurological 
20 diseases, disorders or conditions, comprising the step of: 
administering a pharmaceutical composition according to 
claim 46 to a subject. 

[0057] 

25 (48) A vector, comprising at least one nucleic acid molecule 
selected from the group consisting of a nucleic acid molecule 
encoding a Pep5 polypeptide, a nucleic acid molecule encoding 
a p75 polypeptide, and a nucleic acid molecule encoding a Rho 
GDI polypeptide , wherein the at least one nucleic acid molecule 

30 has a sequence comprising an introduced sequence different 
from a sequence of a wild type. 
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(49) A cell, comprising a vector according to item 48. 
[0059] 

(50) A tissue, comprising a vector according to item 48. 

5 

[0060] 

(51) An organ, comprising a vector according to item 48. 
[0061] 

10 (52) An organism, comprising a vector according to item 48. 
[0062] 

(53) A nerve-modified transgenic animal, transformed with a 
vector according to item 48. 

15 

[0063] 

( 54 ) A nerve-modified knockout animal , wherein a nucleic acid 
molecule selected from the group consisting of a nucleic acid 
molecule encoding a Pep5 polypeptide, a nucleic acid molecule 
20 encoding a p75 polypeptide, and a nucleic acid encoding a Rho 
GDI polypeptide is deleted. 

[0064] 

[Embodiments of the Invention] 

25 It should be understood throughout the present 

specification that expressions with singular forms include 
the concept of their plurality unless otherwise mentioned. 
It should be also understood that terms as used herein have 
definitions ordinarily used in the art unless otherwise 

30 mentioned. 

[0065] 

(Definitions) 
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As used herein, n p75 signal transduction pathway" 
refers to a series of signal transduction pathways from 
activation of Rho by myelin- derived proteins via the p75 
receptor on nerve membranes to inhibition of neurite outgrowth , 
5 i. e., a mechanism causing a phenomenon that once a central 
nerve axon is injured, the axon can no longer regenerated. 
Referring to FIG. 6, the p75 signal transduction pathway is 
a pathway in which when a myelin -derived protein acts on p75, 
Rho is activated via p75, so that neurite outgrowth is 
10 inhibited. 

[0066] 

As used herein, "Pep5" refers to a peptide which binds 
to the intracellular domain of p75 to inhibit activation of 

15 Rho by p7 5. Representatively, Peps has sequences as set forth 
in SEQ ID NO. 1 (degenerate nucleic acid sequence) and SEQ 
ID NO. 2 (amino acid sequence). Variants and fragments of 
Pep5 are also included within the definition of Pep5 as long 
as they have biological activity. Examples of the biological 

20 activity of Pep5 include, but are not limited to, blocking 
of neurite outgrowth inhibition by a myelin -derived protein. 
Such activity can be measured with a Rho activity assay which 
blocks activation of Rho by a myelin -derived protein, or the 
like. 

25 

[0067] 

As used herein, "p75 NTR ' r refers to a neurotrophin 
receptor which is involved in the regulation of axonal 
elongation by a neurotrophin and several myelin components 
30 (including myelin-binding glycoprotein, Nogo, and oli- 
godendrocyte myelin glycoprotein) . The neurotrophin receptor 
p75 (p75 NTR ) mediates surprisingly diverse biological effects 
(e. g. , see Non-patent Document 1) (e.g., cell death, Schwann 



- 37 - 



2003-092923 



cell migration, modulation of synaptic transmission, and 
functional regulation of sensory neurons and calcium currents ) . 
Recent work also implicates p75 NTR in the regulation of axon 
elongation . 

5 

[0068] 

As usedherein , "p75" is used interchangeably with p7 5 NTR 
to refer to a single transmembrane receptor which mediates 
signal transduction of a myelin -derived protein where a 

10 neurotrophin is a ligand. Representatively, p75 has sequences 
as set forth in SEQ ID NO. 3 or 16 (human or rat nucleic acid 
sequences, respectively) and SEQ ID NO. 4 or 17 (human or rat 
amino acid sequences, respectively), and their variants and 
fragments are also included within the definition of p75 as 

15 long as they have biological activity. Examples of the 
biological activity of p75 include, but are not limited to, 
promotion of neurite outgrowth by a neurotrophin . Such activity 
can be measured with an assay which blocks activation of Rho 
by a myelin -derived protein, or the like. 

20 

[0069] 

As used herein, "p75 extracellular domain" refers to 
an extracellular portion of amino terminus of p75 which is 
a single transmembrane receptor present on cell membranes. 

25 The p75 extracellular domain representatively has sequences 
indicated by positions 1110-1283 of SEQ ID NO. 3 (human nucleic 
acid sequence) or positions 1113-1277 of SEQ ID NO. 16 (rat 
nucleic acid sequence) and positions 273-427 of SEQ ID NO. 4 
(human amino acid sequence) or positions 274-425 of SEQ ID 

30 NO. 17 (rat amino acid sequence), and their variants and 
fragments are also included within the definition of the p75 
extracellular domain as long as they have biological activity. 
Examples of the biological activity of the p75 extracellular 
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domain include, but are not limited to, blocking of neurite 
outgrowth inhibition by a myelin -derived protein. Such 
activity can be measured with an assay which blocks activation 
of Rho by a myelin -derived protein, or the like. 

5 

[0070] 

The terms "Rho GDP release inhibiting protein" or "Rho 
GDI" are used interchangeably to refer to a protein which has 
a role in inhibition of nucleotide release and the shuttling 

10 of Rho proteins between cytoplasm and membrane (e. g. , see 
Non-patent Document 8). Rho GDI prevents the Rho family 
proteins from being transformed into active GTP -bound forms 
which are translocated to membranes. After the Rho protein 
in the active form is transformed into an inactive form, Rho 

15 GDI and the Rho protein form a complex which is then translocated 
to the cytosol. The Rho GDI family includes at least three 
isoforms: Rho GDIot, Rho GDip, and Rho GDIy . Rho GDIa is 
ubiquitously expressed and binds to all Rho family proteins 
which have been heretofore studied. Rho GDIp and Rho GDIy 

20 exhibit particular tissue expression patterns. Rho GDI 
representatively has sequences as set forth in SEQ ID NO. 5 
( nucleic acid sequence ) and SEQ ID NO . 6 ( amino acid sequence ) , 
and their variants and fragments are also included within the 
definition of Rho GDI as long as they have biological activity. 

25 Examples of the biological activity of Rho GDI include, but 
are not limited to, binding to GDP-bound Rho. Such activity 
can be measured with an assay, such as a GDP -GTP exchange assay. 

[0071] 

30 As used herein, "MAG" is an abbreviation of "mye- 

lin-binding glycoprotein" to refer to a glycoprotein present 
on oligodendrocyte and Schwann cell membranes . MAG rep- 
resentatively has sequences as set forth in SEQ ID NO. 7 
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( nucleic acid sequence ) and SEQ ID NO . 8 ( amino acid sequence ) , 
and their variants and fragments are also included within the 
definition of MAG as long as they have biological activity. 
Examples of the biological activity of MAG include, but are 
5 not limited to, neurite outgrowth inhibition. Such activity 
can be measured with an assay which observes activation of 
Rho in nerve cells . 

[0072] 

10 As used herein, "Nogo" refers to a double transmembrane 

protein present on cell membranes of oligodendrocytes . Nogo 
representatively has sequences as set forth in SEQ ID NO. 9 
(nucleic acid sequence ) and SEQ ID NO. 10 ( amino acid sequence ) , 
and their variants and fragments are also included within the 

15 definition of Nogo as long as they have biological activity. 
Examples of the biological activity of Nogo include, but are 
not limited to , inhibition of neurite outgrowth of nerve cells . 
Such activity can be measured with an assay which observes 
Rho activation in nerve cells, or the like. 

20 

[0073] 

The term "Rho" refers to a low molecular weight GTPase 
which regulates the state of actin polymerization. In its 
active GTP -bound form, Rho hardens the actin cytoskeleton , 

25 thereby inhibiting axonal elongation and mediating de- 
struction of growth cones (e. g. , see Non-patent Documents 3 
and 4). Rho representatively has sequences as set forth in 
SEQ ID NO. 11 (nucleic acid sequence) and SEQ ID NO. 12 (amino 
acid sequence) which are RhoA sequences described below. Their 

30 variants and fragments are also included within the definition 
of Rho as long as they have biological activity. Examples of 
the biological activity of Rho include, but are not limited 
to , control of neurite outgrowth . Such activity can be measured 
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by an assay, such as affinity precipitation using an effector 
protein, or the like. 

[0074] 

5 As used herein, "RhoA" refers to a molecule which is 

a member of the Rho family. RhoA representatively has sequences 
as set forth in SEQ ID NO. 11 (nucleic acid sequence) and SEQ 
ID NO. 12 (amino acid sequence), and their variants and 
fragments are also included within the definition of RhoA as 
10 long as they have biological activity. Examples of the 
biological activity of RhoA include, but are not limited to, 
control of neurite outgrowth. Such activity can be measured 
with an assay , such as affinity precipitation using an effector 
protein . 

15 

[0075] 

As used herein, "GTlb" refers to a molecule which is 
a type of ganglioside and is used in the same meaning as defined 
in the art . Examples of the biological activity of GTlb include , 
20 but are not limited to, binding to p75. Such activity can be 
measured with an assay, such as a binding experiment to p75. 

[0076] 

As used herein, "p21" refers to a molecule of cy- 
25 clin -dependent protein kinase inhibitor, and also called as 
WAF1 or Cipl. p21 representatively has sequences as set forth 
in SEQ ID NO. 13 (nucleic acid sequence) and SEQ ID NO. 14 
(amino acid sequence), and their variants and fragments are 
also included within the definition of p21 as long as they 
30 have biological activity. Examples of the biological 
activity of p21 include, but are not limited to, cell cycle 
arrest. Such activity can be measured with an assay, such as 
molecular induction of nerve cells. 
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[0077] 

The terms "silencing" and "silence" are used herein 
interchangeably to refer to disruption of the interaction 
5 between p75 NTR and Rho GDI. The term "silencer" refers to an 
agent which disrupts the interaction between p75 NTR and Rho 
GDI. 

[0078] 

10 (Definition of Terms) 

Hereinafter , the definitions of the terms as usedherein 
are enumerated . 

[00079] 

15 The terms "protein" , "polypeptide", "oligopeptide" and 

"peptide" as used herein have the same meaning and refer to 
an amino acid polymer having any length. This polymer may be 
a straight, branched or cyclic chain. An amino acid may be 
a naturally- occurring or nonnaturally- occurring amino acid, 

20 or a variant amino acid. The term may include those assembled 
into a complex of a plurality of polypeptide chains. The term 
also includes a naturally-occurring or artificially modified 
amino acid polymer. Such modification includes, for example, 
disulfide bond formation, glycosylation, lipidation, 

25 acetylation, phosphorylation, or any other manipulation or 
modification (e.g. , conjugation with a labeling moiety) . This 
definition encompasses a polypeptide containing one or more 
amino acid analog (including, e. g. , nonnaturally- occurring 
amino acid, etc. ) , a peptide- like compound (e. g. , peptoid) , 

30 and other variants known in the art , for example . Gene products 
of the present invention are ordinarily in the form of 
polypeptides . Such gene products of the present invention in 
the polypeptide form are useful for compositions of the present 
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invention for diagnosis , prophylaxis, treatment or prognosis . 
[0080] 

The terms "polynucleotide", "oligonucleotide", and 
5 "nucleic acid" as used herein have the same meaning and refer 
to a nucleotide polymer having any length. This term also 
includes an "oligonucleotide derivative" or a "polynucleotide 
derivative". An "oligonucleotide derivative" or a 
"polynucleotide derivative" includes a nucleotide derivative, 

10 or refers to an oligonucleotide or a polynucleotide having 
different linkages between nucleotides from typical linkages , 
which are interchangeably used. Examples of such an 
oligonucleotide specifically include 

2* -O-methyl-ribonucleotide, an oligonucleotide derivative in 

15 which a phosphodiester bond in an oligonucleotide is converted 
to a phosphorothioate bond, an oligonucleotide derivative in 
which a phosphodiester bond in an oligonucleotide is converted 
to a N3'-P5' phosphoroamidate bond, an oligonucleotide 
derivative in which a ribose and a phosphodiester bond in an 

20 oligonucleotide are converted to a peptide-nucleic acid bond, 
an oligonucleotide derivative in which uracil in an oli- 
gonucleotide is substituted with C-5 propynyl uracil, an 
oligonucleotide derivative in which uracil in an oli- 
gonucleotide is substituted with C-5 thiazole uracil, an 

25 oligonucleotide derivative in which cytosine in an oli- 
gonucleotide is substituted with C-5 propynyl cytosine, an 
oligonucleotide derivative in which cytosine in an oli- 
gonucleotide is substituted with phenoxazine-modif led 
cytosine, an oligonucleotide derivative in which ribose in 

30 DNA is substituted with 2 1 -O-propyl ribose, and an oli- 
gonucleotide derivative in which ribose in an oligonucleotide 
is substituted with 2 ' -methoxyethoxy ribose . Unless otherwise 
indicated, a particular nucleic acid sequence also implicitly 
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encompasses conservatively modified variants thereof (e.g. 
degenerate codon substitutions) and complementary sequences 
and as well as the sequence explicitly indicated . Specifically , 
degenerate codon substitutions may be produced by generating 
5 sequences in which the third position of one or more selected 
(or all) codons is substituted with mixed-base and/or 
deoxyinosine residues (Batzer et al. # Nucleic Acid Res. 
19:5081(1991); Ohtsuka et al., J. Biol. Chem. 260:2605-2608 
(1985); Rossolini et al.,Mol. Cell. Probes. 8:91-98(1994)). 
10 Genes of the present invention are ordinarily in the form of 
the above -described polynucleotides. Such genes or gene 
products of the present invention in the polynucleotide form 
are useful for compositions of the present invention for 
diagnosis , prophylaxis , treatment or prognosis . 

15 

[0081] 

As used herein, "nucleic acid molecule" is also used 
interchangeably with nucleic acid, oligonucleotide and 
polynucleotide, including cDNA, mRNA, genomic DNA, and the 

20 like. As used herein, nucleic acid and nucleic acid molecule 
may be included by the concept of the term "gene". A nucleic 
acid molecule encoding the sequence of a given gene includes 
"splice mutant (variant)". Similarly, a particular protein 
encoded by a nucleic acid encompasses any protein encoded by 

25 a splice variant of that nucleic acid. "Splice mutants", as 
the name suggests, are products of alternative splicing of 
a gene. After transcription, an initial nucleic acid transcript 
may be spliced such that different (another) nucleic acid 
splice products encode different polypeptides . Mechanisms for 

30 the production of splice mutants vary, but include alternative 
splicing of exons . Alternative polypeptides derived from the 
same nucleic acid by read- through transcription are also 
encompassed by this definition. Any products of a splicing 
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reaction, including recombinant forms of the splice products, 
are included in this definition. Therefore, the gene of the 
present invention may include the splice mutants herein. 

5 [0082] 

As used herein, "gene" refers to an agent defining a 
genetic trait . A gene is typically arranged in a given sequence 
on a chromosome. A gene which regulates the expression of a 
structural gene is called a regulatory gene ( e . g . , promoter ) . 

10 Genes herein include structural genes and regulatory genes 
unless otherwise specified. Therefore, Pep5, p75, Rho GDI, 
MAG and p21 ordinarily include both the structural genes of 
the gene of the present invention and the regulatory sequences 
such as promoters for transcription and/or translation and 

15 the like. In the present invention, it will be understood that 
in addition to structural genes, regulatory sequences for 
transcription and/or translation and the like are useful for 
nerve regeneration, and diagnosis , treatment, prophylaxis and 
prognosis for nerve diseases, and the like. As used herein, 

20 "gene" may refer to "polynucleotide", "oligonucleotide", 
"nucleic acid" , and "nucleic acid molecule" and/or "protein" , 
"polypeptide", "oligopeptide" and "peptide". As used herein, 
" gene product " includes "polynucleotide" , "oligonucleotide" , 
"nucleic acid" and "nucleic acid molecule" and/or "protein", 

25 "polypeptide", "oligopeptide" and "peptide", which are 
expressed by a gene. Those skilled in the art understand what 
a gene product is, according to the context. 

[0083] 

30 As used herein, "homology" of a gene (e.g., a nucleic 

acid sequence, an amino acid sequence, or the like) refers 
to the proportion of identity between two or more gene sequences . 
As used herein, the identity of a sequence (a nucleic acid 
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sequence, an amino acid sequence, or the like) refers to the 
proportion of the identical sequence (an individual nucleic 
acid, amino acid, or the like) between two or more comparable 
sequences. Therefore, the greater the homology between two 
given genes, the greater the identity or similarity between 
their sequences . Whether or not two genes have homology may 
be checked by comparing their sequences directly or by a 
hybridization method under stringent conditions . When two gene 
sequences are directly compared with each other, these genes 
have homology if the DNA sequences of the genes have 
representatively at least 50% identity, preferably at least 
70% identity, more preferably at least 80%, 90%, 95%, 96%, 
97%, 98%, or 99% identity with each other. As used herein, 
"similarity" of a gene (e.g. , a nucleic acid sequence , an amino 
acid sequence , or the like ) refers to the proportion of identity 
between two or more sequences when conservative substitution 
is regarded as positive (identical) in the above-described 
homology. Therefore, homology and similarity differ from each 
other in the presence of conservative substitutions. If no 
conservative substitutions are present, homology and 
similarity have the same value. 

[0084] 

The similarity, identity and homology of amino acid 
sequences and base sequences are herein compared using FASTA 
which is a sequence analyzing tool with default parameters. 

[0085] 

As used herein, "amino acid" may refer to a natu- 
rally-occurring or nonnaturally-occurring amino acid as long 
as it satisfies the purpose of the present invention. The term 
"amino acid derivative" or "amino acid analog" refers to an 
amino acid which is different from a naturally- occurring amino 
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acid and has a function similar to that of the original amino 
acid. Such an amino acid derivative and amino acid analog are 
well known in the art. The term "naturally- occurring amino 
acid" refers to an L-isomer of a naturally- occurring amino 
5 acid. The naturally- occurring amino acids are glycine, alanine, 
valine, leucine, isoleucine, serine, methionine, threonine, 
phenylalanine, tyrosine, tryptophan, cysteine, proline, 
histidine, aspartic acid, asparagine, glutamic acid, 

glutamine, Y- car koxyglutamic acid, arginine, ornithine, and 

10 lysine. Unless otherwise indicated, all amino acids as used 
herein are L- isomers , although embodiments using D-amino acids 
are within the scope of the present invention. The term 
"nonnaturally- occurring amino acid" refers to an amino acid 
which is ordinarily not found in the nature. Examples of 

15 nonnaturally-occurring amino acids include norleucine, 
para-nitrophenylalanine , homophenylalanine , 

para-f luorophenylalanine , 3-amino-2-benzil propionic acid, 
D- or L-homoarginine, and D-phenylalanine . The term "amino 
acid analog" refers to a molecule having a physical property 

20 and/or function similar to that of amino acids, but not an 
amino acid. Examples of amino acid analogs include, for example, 
ethionine, canavanine, 2-methylglutamine, and the like. An 
amino acid mimic refers to a compound which has a structure 
different from that of the general chemical structure of amino 

25 acids but which functions in a manner similar to that of 
naturally- occurring amino acids. 

[0086] 

Amino acids may be referred to herein by either their 
30 commonly known three letter symbols or by the one-letter 
symbols recommended by the IUPAC-IUB Biochemical Nomenclature 
Commission. Nucleotides , likewise, may be referred to by their 
commonly accepted single-letter codes. 
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[0087] 

As used herein, the term "corresponding" amino acid 
refers to an amino acid in a given protein molecule or 
5 polypeptide molecule, which has, or is anticipated to have, 
activity similar to that of a predetermined amino acid in a 
protein or polypeptide as a reference for comparison. 
Particularly, in the case of enzyme molecules , the term refers 
to an amino acid which is present at a similar position in 
10 an active site and similarly contributes to catalytic activity. 
For example, in the case of antisense molecules , the term refers 
to a similar portion in an ortholog corresponding to a 
particular portion of the antisense molecule. 

15 [0088] 

As used herein, the term "corresponding" gene refers 
to a gene in a given species, which has, or is anticipated 
to have, a function similar to that of a predetermined gene 
in a species as a reference for comparison. When there are 

20 a plurality of genes having such a function, the term refers 
to a gene having the same evolutionary origin. Therefore, a 
gene corresponding to a given gene may be an ortholog of the 
given gene. Therefore, genes corresponding to mouse Pep5, PKC, 
p75, Rho GDI, MAG, andp21 can be found in other animals (human, 

25 rat, pig, cattle, and the like). Such a corresponding gene 
can be identified by a technique well known in the art . Therefore , 
for example, a corresponding gene in a given animal can be 
found by searching a sequence database of the animal (e.g., 
human, rat) using the sequence of a reference gene (e.g. , mouse 

30 Pep5, PKC, p75, Rho GDI, MAG, p21 and the like) as a query 
sequence. 



[0089] 
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As used herein, the term "nucleotide" may be either 
naturally- occurring or nonnaturally-occurring . The term 
"nucleotide derivative" or "nucleotide analog" refers to a 
nucleotide which is different from a naturally- occurring 
nucleotide and has a function similar to that of the original 
nucleotide . Such a nucleotide derivative and nucleotide analog 
are well known in the art . Examples of such a nucleotide 
derivative and nucleotide analog include, but are not limited 
to , phosphorothioate , phosphoramidate , methylphosphonate , 
chiral-methylphosphonate , 2 -O-methyl ribonucleotide , and 
peptide -nucleic acid (PNA) . 

[0090] 

As used herein, the term "fragment" refers to a 
polypeptide or polynucleotide having a sequence length ranging 
from 1 to n-1 with respect to the full length of the reference 
polypeptide or polynucleotide (of length n) . The length of 
the fragment can be appropriately changed depending on the 
purpose. For example, in the case of polypeptides, the lower 
limit of the length of the fragment includes 3 , 4 , 5 , 6 , 7 , 
8, 9, 10, 15, 20, 25, 30, 40, 50 or more amino acids. Lengths 
represented by integers which are not herein specified (e.g. , 
1 1 and the like ) may be appropriate as a lower limit . For example , 
in the case of polynucleotides, the lower limit of the length 
of the fragment includes 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 
40, 50, 75, 100 or more nucleotides. Lengths represented by 
integers which are not herein specified (e.g., 11 and the like ) 
may be appropriate as a lower limit . As used herein, the length 
of polypeptides or polynucleotides can be represented by the 
number of amino acids or nucleic acids, respectively as 
described above. However, the above -described numbers are not 
absolute. The above -described numbers as the upper or lower 
limit are intended to include some greater or smaller numbers 
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(or e.g. 10% greater or smaller), as long as it has the same 
function. For this purpose, "about" may be herein put ahead 
of the numbers. However, it should be understood that the 
interpretation of numbers is not affected by the presence or 
5 absence of "about" in the present specification. The length 
of a useful fragment may be determined depending on whether 
or not at least one function is maintained among the functions 
of a full-length protein which is a reference of the fragment. 

10 [0091] 

As used herein, the term "agent specifically in- 
teracting with" a biological agent such as a polynucleotide, 
a polypeptide or the like, refers to an agent which has an 
affinity to the biological agent, such as a polynucleotide, 

15 a polypeptide or the like, which is representatively higher 
than or equal to an affinity to other non-related biological 
agents, such as polynucleotides, polypeptides or the like 
(particularly, those with identity of less than 30%), and 
preferably signif icantly (e.g. , statistically significantly) 

20 higher. Such an affinity can be measured with, for example, 
a hybridization assay, a binding assay, or the like. As used 
herein , the " agent " may be any substance or other element ( e . g . , 
energy such as light, radiation, heat, electricity, or the 
like) as long as the intended purpose can be achieved. Examples 

25 of such a substance include, but are not limited to, proteins, 
polypeptides , oligopeptides , peptides , polynucleotides , 
oligonucleotides , nucleotides , nucleic acids ( including , 
e.g. , DNA such as cDNA and genomic DNA, and RNA such as mRNA) , 
polysaccharides, oligosaccharides, lipids, organic low 

30 molecules (e.g., hormones, ligands, information transfer 
substances , molecules synthesized by combinatorial chemistry, 
low molecules which may be used as a medicament_(e. g. , low 
molecular weight ligands and the like), and the like), and 
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combinations of these molecules . Examples of an agent specific 
to a polynucleotide include, but are not limited to, 
representatively, a polynucleotide having complementarity to 
the sequence of the polynucleotide with a predetermined 
5 sequence homology (e. g. , 70% or more sequence identity), a 
polypeptide such as a transcriptional agent binding to a 
promoter region, and the like. Examples of an agent specific 
to a polypeptide include, but are not limited to, repre- 
sentatively, an antibody specifically directed to the 
10 polypeptide or derivatives or analogs thereof (e.g., single 
chain antibody) , a specific ligand or receptor when the 
polypeptide is a receptor or ligand, a substrate when the 
polypeptide is an enzyme, and the like. 

[0092] 

As used herein, the term "organic low molecule" refers 
to an organic molecule having a relatively small molecular 
weight . Usually, the organic low molecule refers to a molecular 
weight of about 1,000 or less, or may refer to a molecular 
weight of more than 1,000. Organic low molecules can be 
ordinarily synthesized by methods known in the art or 
combinations thereof. These organic low molecules may be 
produced by organisms . Examples of the organic low molecule 
include, but are not limited to, hormones, ligands, information 
transfer substances , synthesized by combinatorial chemistry, 
low molecules which may be used as a medicament (e.g., low 
molecular weight ligands and the like), and the like. 

[0093] 

30 As used herein, the term "antibody" encompasses 

polyclonal antibodies, monoclonal antibodies, human an- 
tibodies, humanized antibodies, polyf unctional antibodies, 
chimeric antibodies, and anti-idiotype antibodies, and 
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fragments thereof, e.g. , F(ab' )2 and Fab fragments, and other 
conjugates produced by other recombinations . These antibodies 
may be fused with an enzyme, e.g., alkaline phosphatase, 
horseradish peroxidase, a-galactosidase , and the like via a 
5 covalent bond or by recombination. 

[0094] 

As used herein, the term "monoclonal antibody" refers 
to an antibody composition having a group of homologous 

10 antibodies. This term is not limited by the production manner 
thereof. This term encompasses all immunoglobulin molecules 
and Fab molecules, F(ab f )2 fragments, Fv fragments, and other 
molecules having an immunological binding property of the 
original monoclonal antibody molecule. Methods for producing 

15 polyclonal antibodies andmonoclonal antibodies are well known 
in the art, and will be more sufficiently described below. 

Monoclonal antibodies are prepared by using the 
standard technique well known in the art (e.g., Kohler and 
Milstein, Nature (1975) 256:495) or a modification thereof 

20 (e.g., Bucketal. (1982) In Vitro 18 : 377 ) . Representatively, 
a mouse or rat is immunized with a protein bound to a protein 
carrier, and boosted. Subsequently, the spleen ( and optionally 
several large lymph nodes) is removed and dissociated into 
single cells. If desired, the spleen cells may be screened 

25 (after removal of nonspecif ically adherent cells) by applying 
a cell suspension to a plate or well coated with a protein 
antigen. B-cells that express membrane -bound immunoglobulin 
specific for the antigen bind to the plate, and are not rinsed 
away with the rest of the suspension. Resulting B-cells, or 

30 all dissociated spleen cells, are then induced to fuse with 
myeloma cells to form hybridomas. The hybridomas are used to 
produce monoclonal antibodies: 
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[0095] 

As used herein, the term "antigen" refers to any 
substrate to which an antibody molecule may specif ically bind. 
As used herein, the term "immunogen" refers to an antigen 
5 capable of initiating activation of the antigen-specific 
immune response of a lymphocyte. 

[0096] 

As used herein, the term "single chain antibody" refers 
10 to a single chain polypeptide formed by linking a heavy chain 
fragment and the light chain fragment of the Fv region via 
amino acid crosslinking . 

[0097] 

As used herein, the term "composite molecule" refers 
to a molecule in which a plurality of molecules , such as 
polypeptides , polynucleotides , lipids , sugars , low molecules , 
and the like, are linked together. Examples of such a composite 
molecule include, but are not limited to, glycolipids, 
glycopeptides , and the like. These composite molecules can 
be used herein as nucleic acid molecules encoding Pep5, p75, 
Rho GDI, MAG, p21 and, variants or fragments thereof, and the 
like, products thereof, GTlb, or the agent of the present 
invention as long as they have a function similar to that of 
the nucleic acid molecules encoding Pep5, p75, Rho GDI, MAG, 
p21 , and variants or fragments thereof , and the like, products 
thereof, GTlb, or the agent of the present invention. 

[0098] 

30 As used herein, the term "isolated" biological agent 

(e. g. , nucleic acid, protein, or the like) refers to a 
biological agent that is substantially separated or purified 
from other biological agents in cells of a naturally- occurring 



15 



20 



25 
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organism (e. g., in the case of nucleic acids, agents other 
than nucleic acids and a nucleic acid having nucleic acid 
sequences other than an intended nucleic acid; and in the case 
of proteins, agents other than proteins and proteins having 
5 an amino acid sequence other than an intended protein). The 
"isolated" nucleic acid and protein include nucleic acids and 
proteins purified by a standard purification method- The 
isolated nucleic acids and proteins also include chemically 
synthesized nucleic acids and proteins. 

10 

[0099] 

As used herein, the term "purified" biological agent 
(e. g. , nucleic acids, proteins, and the like) refers to one 
from which at least a part of naturally accompanying agents 
15 is removed . Therefore , ordinarily , the purity of the biological 
agent of a purified biological agent is higher than the 
biological agent in a normal state (i. e., concentrated). 

[0100] 

20 As used herein, the terms "purified" and "isolated" 

mean that the same type of biological agent is present 
preferably at least 75% by weight, more preferably at least 
85% by weight, even more preferably at least 95% by weight, 
and most preferably at least 98% by weight. 

25 

[0101] 

As used herein , the term "expression" of a gene product , 
such as a gene, a polynucleotide, a polypeptide, or the like, 
indicates that the gene or the like is affected by a 
30 predetermined action in vivo to be changed into another form. 
Preferably, the term "expression" indicates that genes, 
polynucleotides, or the like are transcribed and translated 
into polypeptides . It is also one form of expression when genes 
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are transcribed to produce mRNA . More preferably, these 

polypeptides may have post-translational processing. 

[0102] 

5 Therefore, as used herein, the term "reduction" of 

"expression" of a gene, a polynucleotide, a polypeptide, or 
the like indicates that the amount of expression is sig- 
nificantly reduced in the presence of the action of the agent 
of the present invention as compared to when the action of 

10 the agent is absent. Preferably, the reduction of expression 
includes a reduction in the amount of expression of a 
polypeptide (e. g. , Pep5, p75, Rho GDI, MAG and p21) . As used 
herein, the term "increase" of "expression" of a gene, a 
polynucleotide, a polypeptide, or the like indicates that the 

15 amount of expression is significantly increased in the presence 
of the action of the agent of the present invention as compared 
to when the action of the agent is absent. Preferably, the 
increase of expression includes an increase in the amount of 
expression of a polypeptide (e.g., Pep5, p75, Rho GDI, MAG 

20 andp21). As usedherein, the term " induction" of "expression" 
of a gene indicates that the amount of expression of the gene 
is increased by applying a given agent to a given cell. Therefore, 
the induction of expression includes allowing a gene to be 
expressed when expression of the gene is not observed at all, 

25 and increasing the amount of expression of the gene when 
expression of the gene has been already observed. The increase 
or reduction of these genes or gene products (polypeptides 
or polynucleotides) may be useful in treatment embodiments, 
prognosis embodiments or prophylaxis embodiments of the 

30 present invention. 

[0103] 

As used herein, the term "specifically expressed" in 
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the case of genes indicates that a gene is expressed in a specific 
site in an organism or in a specific period of time at a level 
different from (preferably higher than) that in other sites 
or periods of time. The term "specifically expressed" may 
5 indicate that a gene is expressed only in a given site ( specific 
site) or expressed in other sites. Preferably, the term 
"specifically expressed" indicates that a gene is expressed 
only in a given site. Therefore, according to an embodiment 
of the present invention, Pep5, p75, Rho GDI, MAG and p21 may 
10 be expressed specifically and locally in an affected portion 
(e.g. , nerve ) . 

[0104] 

As used herein, term "biological activity" refers to 

15 activity possessed by an agent (e.g., a polynucleotide, a 
protein, etc.) within an organism, including activities 
exhibiting various functions (e.g., transcription promoting 
activity). For example, when two agents interact with each 
other (e.g. , Pep5 and p75, p75 and Rho GDI, MAG and p75, GTlb 

20 and p75), the biological activity may be binding of the two 
molecules and a biological change due to the binding. For 
example, when one molecule is precipitated using antibodies, 
another molecule may also precipitate. Therefore, ob- 
servation of such coprecipitation provides a determination 

25 method, for example. In addition, neurite outgrowth may be 
used as an indicator to infer that a given molecule is 
functionally associated with another molecule . Specifically , 
the term "biological activity" includes the observation that 
MAG, GTlb, p75, and Rho GDI inhibit neurite outgrowth in 

30 association with one another, while Pep5 and p21 block this 
action. For example, when a given agent is an enzyme, the 
biological activity thereof includes the enzymatic activity 
thereof. In another example, when a given agent is a ligand. 



- 56 - 



2003-092923 



the biological activity thereof includes binding of the agent 
to a receptor for the ligand. Such biological activity can 
be measured with a technique well known in the art. 

5 [0105] 

As used herein, the term "antisense (activity) " refers 
to activity which permits specific suppression or reduction 
of expression of a target gene. The antisense activity is 
ordinarily achieved by a nucleic acid sequence having a length 

10 of at least 8 contiguous nucleotides, which is complementary 
to the nucleic acid sequence of a target gene (e. g. # Pep5, 
p75, Rho GDI , MAG p21 and the like) . Such a nucleic acid sequence 
preferably has a length of at least 8 contiguous nucleotides, 
more preferably a length of at least 10 contiguous nucleotides , 

15 and even more preferably a length of at least 11 contiguous 
nucleotides, a length of at least 12 contiguous nucleotides, 
a length of at least 13 contiguous nucleotides, a length of 
at least 14 contiguous nucleotides, a length of at least 15 
contiguous nucleotides, a length of at least 20 contiguous 

20 nucleotides, a length of at least 30 contiguous nucleotides, 
a length of at least 40 contiguous nucleotides, and a length 
of at least 50 contiguous nucleotides. These nucleic acid 
sequences include nucleic acid sequences having at least 70% 
homology thereto, more preferably at least 80%, even more 

25 preferably at least 90%, and most preferably at least 95%. 
Such an antisense activity is preferably complementary to a 
5 1 terminal sequence of the nucleic acid sequence of a target 
gene. Such an antisense nucleic acid sequence includes the 
above-described sequences having one or several, or at least 

30 one, nucleotide substitutions , additions, and/or deletions . 

[0106] 

As used herein, the term " RNAi " is an abbreviation of 
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RNA interference and refers to a phenomenon that an agent for 
causing RNAi, such as double -stranded RNA ( also called dsRNA) , 
is introduced into cells and mRNA homologous thereto is 
specifically degraded, so that synthesis of gene products is 
5 suppressed, and a technique used for the phenomenon. As used 
herein, RNAi may have the same meaning as that of an agent 
which causes RNAi . 

[0107] 

As used herein, the term "an agent causing RNAi" refers 
to any agent capable of causing RNAi. As used herein, "an agent 
causing RNAi for a gene" indicates that the agent causes RNAi 
relating to the gene and the effect of RNAi is achieved (e.g. , 
suppresson of expression of the gene, and the like) . Examples 
of such an agent causing RNAi include, but are not limited 
to , a sequence having at least about 70% homology to the nucleic 
acid sequence of a target gene or a sequence hybridizable under 
stringent conditions, RNA containing a double- stranded 
portion having a length of at least 10 nucleotides or variants 
thereof. Here, this agent may be preferably DNA containing 
a 3' protruding end, and more preferably the 3' protruding 
end has a length of 2 or more nucleotides (e. g. , 2-4 nucleotides 
in length) . 

25 [0108] 

As used herein, "polynucleotides hybridizing under 
stringent conditions" refers to conditions commonly used and 
well known in the art. Such a polynucleotide can be obtained 
by conducting colony hybridization, plaque hybridization, 
30 Southern blot hybridization , or the like using a polynucleotide 
selected from the polynucleotides of the present invention. 
Specifically, a filter on which DNA derived from a colony or 
plaque is immobilized is used to conduct hybridization at 65°C 
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in the presence of 0.7 to 1.0 M NaCl. Thereafter, a 0 . 1 to 
2-fold concentration SSC ( saline -sodium citrate) solution 
(1-fold concentration SSC solution is composed of 150 mM sodium 
chloride and 15 mM sodium citrate) is used to wash the filter 
5 at 65°C. Polynucleotides identified by this method are 
referred to as "polynucleotides hybridizing under stringent 
conditions " . Hybridization can be conducted in accordance with 
a method described in, for example. Molecular Cloning 2nd ed. , 
Current Protocols in Molecular Biology, Supplement 1-38, DNA 

10 Cloning 1: Core Techniques, A Practical Approach, Second 
Edition, Oxford University Press (1995) , and the like. Here, 
sequences hybridizing under stringent conditions exclude, 
preferably, sequences containing only A or T. "Hybridizable 
polynucleotide " refers to a polynucleotide which can hybridize 

15 other polynucleotides under the above -described hybridi- 
zation conditions. Specifically, the hybridizable 
polynucleotide includes at least a polynucleotide having a 
homology of at least 60% to the base sequence of DNA encoding 
a polypeptide having an amino acid sequence specifically herein 

20 disclosed, preferably a polynucleotide having a homology of 
at least 80%, and more preferably a polynucleotide having a 
homology of at least 95%. 

[0109] 

25 The term "highly stringent conditions" refers to those 

conditions that are designed to permit hybridization of DNA 
strands whose sequences are highly complementary, and to 
exclude hybridization of significantly mismatched DNAs . 
Hybridization stringency is principally determined by 

30 temperature, ionic strength, and the concentration of 
denaturing agents such as formamide. Examples of "highly 
stringent conditions " for hybridization and washing are 0.0015 
M sodium chloride, 0 . 0015M sodium citrate at 65-68°C or 0 . 015M 
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sodium chloride, 0.0015M sodium citrate, and 50% formamide 
at 42°C. See Sambrook et al. , Molecular Cloning: A Laboratory- 
Manual, 2nd ed. # Cold Spring Harbor Laboratory (Cold Spring 
Harbor, N.Y. , 1989); and Anderson et al.. Nucleic Acid 
5 Hybridization: a Practical Approach IV, IRL Press Limited 
(Oxford, England). Limited, Oxford, England. More stringent 
conditions (such as higher temperature, lower ionic strength, 
higher formamide, or other denaturing agents) may be used if 
necessary. Other agents may be included in the hybridization 

10 and washing buffers for the purpose of reducing non-specific 
and/or background hybridization. Examples are 0.1% bovine 
serum albumin , 0.1% polyvinylpyrrolidone , 0.1% sodium 
pyrophosphate, 0.1% sodium dodecylsulf ate (NaDodS0 4 or SDS) , 
Ficoll, Denhardt 1 s solution, sonicated salmon sperm DNA (or 

15 another noncomplementary DNA) , and dextran sulfate, although 
other suitable agents can also be used. The concentration and 
types of these additives can be changed without substantially 
affecting the stringency of the hybridization conditions. 
Hybridization experiments are ordinarily carried out at pH 

20 6.8-7.4; however, at typical ionic strength conditions, the 
rate of hybridization is almost independent of pH. See Anderson 
et al.. Nucleic Acid Hybridization: a Practical Approach 
Chapter 4, IRL Press Limited, (Oxford, England). 

25 [0110] 

Agents affecting the stability of DNA duplex include 
base composition, length, and degree of base pair mismatch. 
Hybridization conditions can be adjusted by those skilled in 
the art to accommodate these variables and allow DNAs of 
30 different sequence relatedness to form hybrids. The melting 
temperature of a perfectly matched DNA duplex can be estimated 
by the following equation: 

Tm (°C) =81. 5+16. 6 ( log[Na+ ] ) +0 . 41 (%G+C) -600/N-O • 72 
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( %f ormamide) 

where N is the length of the duplex formed, [Na+] is 
the molar concentration of the sodium ion in the hybridization 
or washing solution, % G+C is the percentage of (gua- 
5 nine+cytosine) bases in the hybrid. For imperfectly matched 
hybrids, the melting temperature is reduced by approximately 
1°C for each 1% mismatch. 

[0111] 

10 The term "moderately stringent conditions" refers to 

conditions under which a DNA duplex with a greater degree of 
base pair mismatching than could occur under "highly stringent 
conditions" is able to form. Examples of typical "moderately 
stringent conditions" are 0.015M sodium chloride, 0.0015M 

15 sodium citrate at 50-65°C or 0.015M sodium chloride, 0.0015M 
sodium citrate , and 20% f ormamide at 37-50°C . By way of example , 
"moderately stringent" conditions of 50°C in 0.015M sodium 
ion will allow about a 21% mismatch. 

20 [0112] 

It will be appreciated by those skilled in the art that 
there is no absolute distinction between "highly stringent 
conditions" and "moderately stringent conditions". For 
example, at 0.015M sodium ion (no formamide), the melting 
25 temperature of perfectly matched long DNA is about 71°C. With 
a wash at 65°C. (at the same ionic strength) , this would allow 
for approximately a 6% mismatch. To capture more distantly 
related sequences, those skilled in the art can simply lower 
the temperature or raise the ionic strength. 

30 

[0113] 

An appropriate estimate of the melting temperature in 
1M NaCl for oligonucleotide probes up to about 20 nucleotides 
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is given by: 

Tm=(2°C per A-T base pair) + (4°C per G-C base pair). 
Note that the sodium ion concentration in 6xsalt sodium citrate 
(SSC) is 1M (see Suggs et al.. Developmental Biology Using 
Purified Genes, page 683 (Brown and Fox, eds., 1981). 

[0114] 

A naturally-occurring nucleic acid encoding a protein 
such as Pep5 , p75 , Rho GDI , MAG and p21 , may be readily isolated 
from a cDNA library having PCR primers and hybridization probes 
containing part of a nucleic acid sequence indicated by, for 
example, SEQ ID NO. 1, 3, 5, 7, 9, 11, 13, 15, 17 or the like. 
A preferable nucleic acid encoding Pep5, p75, Rho GDI, MAG 
and p21 are hybridizable to the whole or part of a sequence 
as set forth in SEQ ID NO. 1, 3, 5, 7, 9, 11, 13, 15 or 17 
under low stringent conditions defined by hybridization buffer 
essentially containing 1% bovine serum alubumin (BSA); 500 
mM sodium phosphate (NaP0 4 ); lmM EDTA; and 7% SDS at 42°C. , 
and wash buff er essentially containing 2 x SSC (600mMNaCl; 60mM 
sodium citrate); and 0.1% SDS at 50°C, more preferably under 
low stringent conditions defined by hybridization buffer 
essentially containing 1% bovine serum alubumin (BSA) ; 500mM 
sodium phosphate (NaP0 4 ) ; 15% formamide; lmM EDTA; and 7% SDS 
at 50°C. , and wash buffer essentially containing lxSSC (300mM 
NaCl; 30mM sodium citrate); and 1% SDS at 50°C. , and most 
preferably under low stringent conditions defined by hy- 
bridization buffer essentially containing 1% bovine serum 
alubumin (BSA) ; 2 OOmM sodium phosphate (NaP0 4 ) ; 15% formamide; 
lmM EDTA; and 7% SDS at 50°C, and wash buffer essentially 
containing 0.5xSSC (150mM NaCl; 15 mM sodium citrate); and 
0.1% SDS at 65°C. 



[0115] 
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As used herein, the term "probe" refers to a substance 
for use in searching, which is used in a biological experiment , 
such as in vitro and/or in vivo screening or the like , including , 
but not being limited to , for example , a nucleic acid molecule 
having a specific base sequence or a peptide containing a 
specific amino acid sequence . 

[0116] 

Examples of a nucleic acid molecule as a usual probe 
include one having a nucleic acid sequence having a length 
of at least 8 contiguous nucleotides , which is homologous or 
complementary to the nucleic acid sequence of a gene of interest . 
Such a nucleic acid sequence may be preferably a nucleic acid 
sequence having a length of at least 9 contiguous nucleotides , 
more preferably a length of at least 10 contiguous nucleotides , 
and even more preferably a length of at least 11 contiguous 
nucleotides , a length of 12 contiguous nucleotides , a length 
of at least 13 contiguous nucleotides, a length of at least 
14 contiguous nucleotides, a length of at least 15 contiguous 
nucleotides, a length of at least 20 contiguous nucleotides, 
a length of at least 25 contiguous nucleotides, a length of 
30 contiguous nucleotides, a length of at least 40 contiguous 
nucleotides , or a length of at least 50 contiguous nucleotides . 
A nucleic acid sequence used as a probe includes a nucleic 
acid sequence having at least 70% homology to the 
above -described sequence, more preferably at least 80%. and 
even more preferably at least 90%. or at least 95%. 



[0117] 

As used herein, the term "search" indicates that a given 
nucleic acid base sequence is utilized to find other nucleic 
acid base sequences having a specific function and/or property 
electronically or biologically, or other methods. Examples 
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of electronic search include, but are not limited to, BLAST 
(Altschul et al., J. Mol. Biol. 215:403-410 (1990)), FASTA 
(Pearson & Lipman, Proc. Natl. Acad. Sci., USA 85:2444-2448 
(1988)), Smith and Waterman method (Smith and Waterman, J. 
5 Mol. Biol. 147 : 195-197 ( 1981 ) ) , andNeedleman and Wunschmethod 
(Needleman and Wunsch, J. Mol. Biol. 48:443-453 (1970)), and 
the like. Examples of biological search include, but are not 
limited to, stringent hybridization, a macroarray in which 
genomic DNA is attached to a nylon membrane or a microarray 

10 (microarray microassay) in which genomic DNA is attached to 
a glass plate under stringent hybridization, PCR and in situ 
hybridization, and the like. It is herein intended that Pep5 , 
p75 , Rho GDI , MAG and p21 used in the present invention include 
corresponding genes identified by such an electronic or 

15 biological search. 

[0118] 

As used herein, the percentage of (amino acid, 
nucleotide, or the like) sequence "identity", "homology" or 

20 "similarity" is determined by comparing two optimally aligned 
sequences over a window of comparison, wherein the portion 
of a polynucleotide or polypeptide sequence in the comparison 
window may comprise additions or deletions (i. e. gaps), as 
compared to the reference sequences (which does not comprise 

25 additions or deletions although a gap may occur if the other 
sequence includes an addition) for optimal alignment of the 
two sequences . The percentage is calculated by determining 
the number of positions at which the identical nucleic acid 
bases or amino acid residues occur in both sequences to yield 

30 the number of matched positions , dividing the number of matched 
positions by the total number of positions in the window of 
comparison and multiplying the results by 100 to yield the 
percentage of sequence identity. When used in a search. 
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homology is evaluated by an appropriate technique selected 
from various sequence comparison algorithms and programs well 
known in the art- Examples of such algorithms and programs 
include, but are not limited to, TBLASTN, BLASTP, FASTA, TFASTA 
5 and CLUSTALW ( Pearson and Lipman , 1988, Proc. Natl. Acad. Sci. 
USA 85(8) :2444-2448, Altschul et al . , 1990, J. Mol. Biol. 
215(3) : 403-410, Thompson et al. , 1994, Nucleic Acids Res. 
22(2) :4673-4680, Higgins et al . , 1996, Methods Enzymol. 
266:383-402, Altschul et al., 1990, J. Mol. Biol. 

10 215(3) :403-410, Altschul et al., 1993, Nature Genetics 
3:266-272). In a particularly preferable embodiment, the 
homology of a protein or nucleic acid sequence is evaluated 
using a Basic Local Alignment Search Tool (BLAST) well known 
in the art (e.g., see Karlin and Altschul, 1990, Proc. Natl. 

15 Acad. Sci. USA 87:2267-2268, Altschul et al., 1990, J. Mol. 
Biol. 215:403-410, Altschul et al . , 1993, Nature Genetics 
3:266-272, Altschul et al . , 1997, Nuc. Acids Res . 25:3389-3402) . 
Particularly, 5 specialized-BLAST programs may be used to 
perform the following operations to achieve comparison or 

20 search: 

[0119] 

(1) comparison of an amino acid query sequence with 
a protein sequence database using BLASTP and BLAST3; 
25 (2) comparison of a nucleotide query sequence with a 

nucleotide sequence database using BLASTN; 

(3) comparison of a conceptually translated product 
in which a nucleotide query sequence (both strands) is 
converted over 6 reading frames with a protein sequence 
30 database using BLASTX; 

( 4 ) comparison of all protein query sequences converted 
over 6 reading frames ( both strands ) with a nucleotide sequence 
database using TBLASTN; and 
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( 5 ) comparison of nucleotide query sequences converted 
over 6 reading frames with a nucleotide sequence database using 
TBLASTX. 

5 [0120] 

The BLAST program identifies homologous sequences by 
specifying analogous segments called "high score segment 
pairs " between amino acid query sequences or nucleic acid query 
sequences and test sequences obtained from preferably a protein 

10 sequence database or a nucleic acid sequence database. A large 
number of the high score segment pairs are preferably 
identified (aligned) using a scoring matrix which is 
conventionally well known in the art. Preferably, the scoring 
matrix is the BLOSUM62 matrix (Gonnet et al., 1992, Science 

15 256:1443-1445, Henikoff and Henikoff, 1993, Proteins 
17:49-61). The P AM or PAM2 50 matrix may also be used, although 
they are not as preferable as the BLOSUM62 matrix (e. g. , see 
Schwartz and Dayhoff, eds . , 1978, Matrices for Detecting 
Distance Relationships: Atlas of Protein Sequence and 

20 Structure, Washington: National Biomedical Research 
Foundation) . The BLAST program evaluates the statistical 
significance of all identified high score segment pairs and 
preferably selects segments which satisfy a threshold level 
of significance independently defined by a user, such as a 

25 user set homology. Preferably, the statistical significance 
of high score segment pairs is evaluated using Karlin 1 s formula 
(see Karlin and Altschul, 1990, Proc. Natl. Acad. Sci. USA 
87:2267-2268) . 

30 [0121] 

As used herein, the term "primer" refers to a substance 
required for initiation of a reaction of a macromolecule 
compound to be synthesized, in a macromolecule synthesis 
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enzymatic reaction. In a reaction for synthesizing a nucleic 
acid molecule, a nucleic acid molecule (e. g. , DNA, RNA, or 
the like) which is complementary to part of a macromolecule 
compound to be synthesized may be used. 

5 

[0122] 

A nucleic acid molecule which is ordinarily used as 
a primer includes one that has a nucleic acid sequence having 
a length of at least 8 contiguous nucleotides, which is 

10 complementary to the nucleic acid sequence of a gene of interest . 
Such a nucleic acid sequence preferably has a length of at 
least 9 contiguous nucleotides, more preferably a length of 
at least 10 contiguous nucleotides, even more preferably a 
length of at least 11 contiguous nucleotides, a length of at 

15 least 12 contiguous nucleotides, a length of at least 13 
contiguous nucleotides, a length of at least 14 contiguous 
nucleotides, a length of at least 15 contiguous nucleotides, 
a length of at least 16 contiguous nucleotides, a length of 
at least 17 contiguous nucleotides, a length of at least 18 

20 contiguous nucleotides, a length of at least 19 contiguous 
nucleotides, a length of at least 20 contiguous nucleotides, 
a length of at least 25 contiguous nucleotides, a length of 
at least 30 contiguous nucleotides, a length of at least 40 
contiguous nucleotides , and a length of at least 50 contiguous 

25 nucleotides . A nucleic acid sequence used as a primer includes 
a nucleic acid sequence having at least 70% homology to the 
above -described sequence, more preferably at least 80%, even 
more preferably at least 90%, and at least 95%. An appropriate 
sequence as a primer may vary depending on the property of 

30 a sequence to be synthesized (amplified). Those skilled in 
the art can design an appropriate primer depending on a sequence 
of interest. Such a primer design is well known in the art 
and may be perf ormed manually or using a computer program (e.g. , 
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LASERGENE, Primer Select, DNAStar) . 
[0123] 

As used herein , the term "epitope" refers to an antigenic 
5 determinant whose structure is clear. Therefore, the term 
"epitope" includes a set of amino acid residues which is 
involved in recognition by a particular immunoglobulin, or 
in the context of T cells, those residues necessary for 
recognition by T cell receptor proteins and/or Major 

10 Histocompatibility Complex (MHC) receptors. This term is also 
used interchangeably with "antigenic determinant" or 
"antigenic determinant site". In the field of immunology, in 
vivo or in vitro , an epitope is the features of a molecule 
(e. g. , primary, secondary and tertiary peptide structure, 

15 and charge) that form a site recognized by an immunoglobulin, 
T cell receptor or HLA molecule . An epitope including a peptide 
comprises 3 or more amino acids in a spatial conformation which 
is unique to the epitope. Generally, an epitope consists of 
at least 5 such amino acids, and more ordinarily, consists 

20 of at least 6, 7, 8, 9 or 10 such amino acids. The greater 
the length of an epitope , the more the similarity of the epitope 
to the original peptide, i. e. , longer epitopes are generally 
preferable. This is not necessarily the case when the 
conformation is taken into account. Methods of determining 

2 5 the spatial conformation of amino acids are known in the art, 
and include, for example. X-ray crystallography and 
2 -dimensional nuclear magnetic resonance spectroscopy. 
Furthermore, the identification of epitopes in a given protein 
is readily accomplished using techniques well known in the 

30 art. See, Geysen et al., Proc. Natl. Acad. Sci. USA (1984) 
81: 3998 (general method of rapidly synthesizing peptides to 
determine the location of immunogenic epitopes in a given 
antigen); U.S. Pat. No. 4,708,871 (procedures for identifying 
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and chemically synthesizing epitopes of antigens) ; and Geysen 
et al.. Molecular Immunology (1986) 23: 709 (technique for 
identifying peptides with high affinity for a given antibody) . 
Antibodies that recognize the same epitope can be identified 
5 in a simple immunoassay. Thus, methods for determining an 
epitopes including a peptide are well known in the art. Such 
an epitope can be determined using a well-known, common 
technique by those skilled in the art if the primary nucleic 
acid or amino acid sequence of the epitope is provided. 

10 

[0124] 

Therefore, an epitope including a peptide requires a 
sequence having a length of at least 3 amino acids , preferably 
at least 4 amino acids , more preferably at least 5 amino acids , 
15 at least 6 amino acids, at least 7 amino acids, at least 8 
amino acids, at least 9 amino acids, at least 10 amino acids, 
at least 15 amino acids, at least 20 amino acids, and 25 amino 
acids. Epitopes may be linear or conformational. 

20 [0125] 

(Modification of genes) 

In a given protein molecule ( e . g . , Pep5 , p75 , Rho GDI , 
MAG, p21 and the like) , a given amino acid contained in a sequence 
may be substituted with another amino acid in a protein 

25 structure, such as a cationic region or a substrate molecule 
binding site, without a clear reduction or loss of interactive 
binding ability. A given biological function of a protein is 
defined by the interactive ability or other property of the 
protein. Therefore, a particular amino acid substitution may 

30 be performed in an amino acid sequence, or at the DNA code 
sequence level, to produce a protein which maintains the 
original property after the substitution. Therefore, various 
modifications of peptides as disclosed herein and DNA encoding 
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such peptides may be performed without clear losses of 
biological usefulness . 

[0126] 

5 When the above-described modifications are designed, 

the hydrophobicity indices of amino acids may be taken into 
consideration. The importance of the hydrophobic amino acid 
indices in providing a protein with an interactive biological 
function is generally recognized in the art (Kyte. J and 

10 Doolittle, R. F., J. Mol. Biol. 157 ( 1 ) : 105- 132 , 1982). The 
hydrophobic property of an amino acid contributes to the 
secondary structure of a protein and then regulates in- 
teractions between the protein and other molecules (e.g., 
enzymes, substrates, receptors, DNA, antibodies, antigens, 

15 etc. ) . Each amino acid is given a hydrophobicity index based 
on the hydrophobicity and charge properties thereof as follows : 
isoleucine (+4.5); valine (+4.2); leucine (+3.8); 
phenylalanine (+2.8); cysteine/cystine (+2.5); methionine 
(+1.9); alanine (+1.8); glycine (-0.4); threonine (-0.7); 

20 serine (-0.8); tryptophan (-0.9); tyrosine (-1.3); proline 
(-1.6); histidine (-3.2); glutamic acid (-3.5); glutamine 
(-3.5); aspartic acid (-3.5); asparagine (-3.5); lysine 
(-3.9); and arginine (-4.5)). 

25 [0127] 

It is well known that a given amino acid is substituted 
with another amino acid having a similar hydrophobicity index, 
and a protein may be produced which still has a biological 
function similar to that of the original protein (e.g. , a 
30 protein having an equivalent enzymatic activity) . For such 
an amino acid substitution, the hydrophobicity index is 
preferably within ±2 , more preferably within ±1 , and even more 
preferably within ±0.5. It is understood in the art that such 
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an amino acid substitution based on the hydrophobicity is 
efficient . As described inU.S. Pat . No . 4 , 554 , 101 , amino acid 
residues are given the following hydrophilicity indices : 
arginine (+3.0); lysine (+3.0); aspartic acid (+3.0±1); 
5 glutamic acid (+3.0±1); serine (+0.3); asparagine (+0.2); 
glutamine (+0.2) ; glycine ( 0 ) ; threonine (-0.4); proline 
( -0 . 5±1 ) ; alanine (-0.5); histidine (-0.5); cysteine (-1.0) ; 
methionine (-1.3); valine (-1.5); leucine (-1.8); isoleucine 
(-1.8); tyrosine (-2.3); phenylalanine (-2.5); and tryptophan 

10 (-3.4). It is understood that an amino acid may be substituted 
with another amino acid which has a similar hydrophilicity 
index and can still provide a biological equivalent. For such 
an amino acid substitution, the hydrophilicity index is 
preferably within ±2, more preferably ±1, and even more 

15 preferably ±0.5. 



[0128] 

The term "conservative substitution" as used herein 
refers to amino acid substitution in which a substituted amino 

20 acid and a substituting amino acid have similar hydrophilicity 
indices or/and hydrophobicity indices. For example, the 
conservative substitution is carried out between amino acids 
having a hydrophilicity or hydrophobicity index of within ±2 , 
preferably within ±1 , and more preferably within ±0 . 5 . Examples 

25 of the conservative substitution include, but are not limited 
to, substitutions within each of the following residue pairs: 
arginine and lysine,- glutamic acid and aspartic acid; serine 
and threonine ; glutamine and asparagine ; and valine, leucine, 
and isoleucine, which are well known to those skilled in the 

30 art . 

[0129] 

As used herein , the term "variant " refers to a substance , 
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such as a polypeptide, polynucleotide, or the like, which 
differs partially from the original substance. Examples of 
such a variant include a substitution variant, an addition 
variant, a deletion variant , a truncated variant , an allelic 
5 variant , and the like . Examples of such a variant include , 
but are not limited to, a nucleotide or polypeptide having 
one or several substitutions , additions and/or deletions or 
a nucleotide or polypeptide having at least one substitution, 
addition and/or deletion. The term "allele" as used herein 

10 refers to a genetic variant located at a locus identical to 
a corresponding gene, where the two genes are distinguished 
from each other. Therefore, the term "allelic variant" as used 
herein refers to a variant which has an allelic relationship 
with a given gene . Such an allelic variant ordinarily has a 

15 sequence the same as or highly similar to that of the 
corresponding allele, and ordinarily has almost the same 
biological activity , though it rarely has different biological 
activity. The term "species homolog" or "homolog" as used 
herein refers to one that has an amino acid or nucleotide 

20 homology with a given gene in a given species (preferably at 
least 60% homology, more preferably at least 80%, at least 
85%, at least 90%, and at least 95% homology). A method for 
obtaining such a species homolog is clearly understood from 
the description of the present specification. The term 

25 "orthologs" is also called orthologous genes and refers to 
genes in different species derived from speciation from a 
common ancestry. For example, in the case of the hemoglobin 
gene family having multigene structure, human and mouse 
a-hemoglobin genes are orthologs , while the human a-hemoglobin 

30 gene and the human p-hemoglobin gene are paralogs (genes 
arising from gene duplication) . Orthologs are useful for 
estimation of molecular phylogenetic trees. Usually, 
orthologs in different species may have a function similar 
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to that of the original species. Therefore, orthologs of the 
present invention may be useful in the present invention. 

[0130] 

5 As used herein, the term "conservative (or con- 

servatively modified) variant" applies to both amino acid and 
nucleic acid sequences . With respect to particular nucleic 
acid sequences, conservatively modified variants refer to 
those nucleic acids which encode identical or essentially 

10 identical amino acid sequences. Because of the degeneracy of 
the genetic code, a large number of functionally identical 
nucleic acids encode any given protein . For example , the codons 
GCA, GCC, GCG and GCU all encode the amino acid alanine. Thus, 
at every position where an alanine is specified by a codon, 

15 the codon can be altered to any of the corresponding codons 
described without altering the encoded polypeptide. Such 
nucleic acid variations are "silent variations" which 
represent one species of conservatively modified variation. 
Every nucleic acid sequence herein which encodes a polypeptide 

20 also describes every possible silent variation of the nucleic 
acid. Those skilled in the art will recognize that each codon 
in a nucleic acid (except AUG, which is ordinarily the only 
codon for methionine, and TGG, which is ordinarily the only 
codon for tryptophan) can be modified to yield a functionally 

2 5 identical molecule. Accordingly, each silent variation of a 
nucleic acid which encodes a polypeptide is implicit in each 
described sequence. Preferably, such modification may be 
performed while avoiding substitution of cysteine which is 
an amino acid capable of largely affecting the higher-order 

30 structure of a polypeptide. Examples of a method for such 
modification of a base sequence include cleavage using a 
restriction enzyme or the like; ligation or the like by 
treatment using DNA polymerase, Klenow fragments , DNA ligase , 
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or the like; and a site specific base substitution method using 
synthesized oligonucleotides ( specif ic- site directed 
mutagenesis; Mark Zoller and Michael Smith, Methods in 
Enzymology, 100, 468-500(1983)). Modification can be 
5 performed using methods ordinarily used in the field of 
molecular biology. 

[0131] 

In order to prepare functionally equivalent poly- 

10 peptides, amino acid additions , deletions, or modifications 
can be performed in addition to amino acid substitutions . Amino 
acid substitution ( s ) refers to the replacement of at least 
one amino acid of an original peptide with different amino 
acids , such as the replacement of 1 to 10 amino acids , preferably 

15 1 to 5 amino acids, and more preferably 1 to 3 amino acids 
with different amino acids. Amino acid addition(s) refers to 
the addition of at least one amino acid to an original peptide 
chain, such as the addition of 1 to 10 amino acids, preferably 
1 to 5 amino acids, and more preferably 1 to 3 amino acids 

20 to an original peptide chain. Amino acid deletion(s) refers 
to the deletion of at least one amino acid, such as the deletion 
of 1 to 10 amino acids, preferably 1 to 5 amino acids, and 
more preferably 1 to 3 amino acids. Amino acid modification 
includes, but is not limited to, amidation, carboxylation, 

25 sulfation, halogenation , alkylation, glycosylation, 
phosphorylation, hydroxylation , acylation (e.g., acety- 
lation) , and the like. Amino acids to be substituted or added 
may be naturally- occurring or nonnaturally- occurring amino 
acids , or amino acid analogs . Naturally- occurring amino acids 

30 are preferable. 

[0132] 

As used herein, the term "peptide analog" or "peptide 
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derivative" refers to a compound which is different from a 
peptide but has at least one chemical or biological function 
equivalent to the peptide . Therefore, a peptide analog includes 
one that has at least one amino acid analog or amino acid 
5 derivative addition or substitution with respect to the 
original peptide, A peptide analog has the above-described 
addition or substitution so that the function thereof is 
substantially the same as the function of the original peptide 
(e. g. , a similar pKa value, a similar functional group, a 
10 similar binding manner to other molecules, a similar wa- 
ter-solubility, and the like). Such a peptide analog can be 
prepared using a technique well known in the art. Therefore, 
a peptide analog may be a polymer containing an amino acid 
analog. 

15 

[0133] 

Similarly, the term "polynucleotide analog" or 
"nucleic acid analog" refers to a compound which is different 
from a polynucleotide or a nucleic acid but has at least one 

20 chemical function or biological function equivalent to that 
of a polynucleotide or a nucleic acid. Therefore, a 
polynucleotide analog or a nucleic acid analog includes one 
that has at least one nucleotide analog or nucleotide 
derivative addition or substitution with respect to the 

2 5 original peptide . 

[0134] 

Nucleic acid molecules as used herein includes one in 
which a part of the sequence of the nucleic acid is deleted 
30 or is substituted with other base ( s ) , or an additional nucleic 
acid sequence is inserted, as long as a polypeptide expressed 
by the nucleic acid has substantially the same activity as 
that of the naturally-occurring polypeptide, as described 
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above . Alternatively , an additional nucleic acid may be linked 
to the 5' terminus and/or 3' terminus of the nucleic acid. 
The nucleic acid molecule may include one that is hybridizable 
to a gene encoding a polypeptide under stringent conditions 
5 and encodes a polypeptide having substantially the same 
function as that of that polypeptide. Such a gene is known 
in the art and can be used in the present invention. 

[0135] 

10 The above -described nucleic acid can be obtained by 

a well-known PCR method, and also can be obtained by chemical 
synthesis. This method may be combined with, for example, 
site- specif ic mutagenesis, hybridization, or the like. 

15 [0136] 

As used herein, the term "substitution, addition or 
deletion" for a polypeptide or a polynucleotide refers to the 
substitution, addition or deletion of an amino acid or its 
substitute, or a nucleotide or its substitute with respect 

20 to the original polypeptide or polynucleotide. Such sub- 
stitution, addition or deletion is well known in the art, and 
examples of such techniques include a site-specific 
mutagenesis technique and the like. A polypeptide or a 
polynucleotide may have any number of substitutions, additions, 

25 or deletions as long as the number is equal to or greater than 
1 . The number can be as large as a variant having such a number 
of substitutions , additions or deletions maintains an intended 
function (e.g. , the information transfer function of hormones 
and cytokines, and the like) . For example, such a number may 

30 be one or several, and preferably within 20% or 10% of the 
full length, or no more than 100, no more than 50, no more 
than 25, or the like. 
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[0137] 

(General Techniques) 

Molecular biological techniques, biochemical 
techniques , and microorganism techniques as used herein are 
5 well known in the art and commonly used, and are described 
in, for example, Sambrook J. etal. (1989), Molecular Cloning : 
A Laboratory Manual , Cold Spring Harbor and its 3rd Ed. ( 2001 ) ; 
Ausubel, F. M. (1987), Current Protocols in Molecular Biology , 
Greene Pub. Associates and Wiley- Interscience ; Ausubel, F. 

10 M. (1989) , Short Protocols in Molecular Biology: A Compendium 
of Methods from Current Protocols in Molecular Biology, Greene 
Pub. Associat ES and Wiley-Interscience ; Sambrook, J. et al. 
(1989). Molecular Cloning: A Laboratory Manual, Cold Spring 
Harbor and 3rd Ed. (2001); Innis,M. A. (1990), PCR Protocols : 

15 A Guide to Methods and Applications , Academic Press; Ausubel, 
F. M. (1992), Short Protocols in Molecular Biology: A 
Compendium of Methods from Current Protocols in Molecular 
Biology, Greene Pub. Associates; Ausubel, F. M. (1995), Short 
Protocols in Molecular Biology: A Compendium of Methods from 

20 Current Protocols in Molecular Biology, Greene Pub. As- 
sociates; Innis, M. A. etal. (1995), PCR Strategies , Academic 
Press; Ausubel, F. M. (1999), Short Protocols in Molecular 
Biology: A Compendium of Methods from Current Protocols in 
Molecular Biology, Wiley, and annual updates; Sninsky, J. J. 

25 et al. (1999), PCR Applications: Protocols for Functional 
Genomics, Academic Press; Special issue, Jikken Igaku 
[Experimental Medicine] "Experimental Method for Gene 
Introduction & Expression Analysis " , Yodo-sha, 1997; and the 
like. Relevant portions (or possibly the entirety) of each 

30 of these publication are herein incorporated by reference. 

[0138] 

DNA synthesis techniques and nucleic acid chemistry 
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for preparing artificially synthesized genes are described 
in, for example. Gait , M. J . ( 1985 ) , Oligonucleotide Synthesis : 
A Practical Approach, IRL Press; Gait, M. J. (1990), 
Oligonucleotide Synthesis : A Practical Approach, IRL Press; 
Eckstein, F . (1991), Oligonucleotides and Analogues: A 
Practical Approac, IRL Press; Adams, R. L. et al. (1992), The 
Biochemistry of the Nucleic Acids, Chapman & Hall; Shabarova, 
Z. et al. ( 1994 ) , Advanced Organic Chemistry of Nucleic Acids , 
Weinheim; Blackburn, G. M. et al. (1996), Nucleic Acids in 
Chemistry and Biology, Oxford University Press; Hermanson, 
G. T. (1996), Bioconjugate Techniques, Academic Press; and 
the like. Relevant portions of these publications are herein 
incorporated by reference. 

[0139] 

( Genetic Engineering ) 

Pep5, p75, Rho GDI, MAG and p21, and fragments and 
variants thereof as used herein can be produced by genetic 
engineering techniques . 

[0140] 

When a gene is mentioned herein, the term "vector" or 
"recombinant vector" refers to a vector capable of transferring 
a polynucleotide sequence of interest to a target cell. Such 
a vector is capable of self -replication or incorporation into 
a chromosome in a host cell such as a prokaryotic cell, yeast, 
an animal cell, a plant cell, an insect cell, an individual 
animal, and an individual plant, and contains a promoter at 
a site suitable for transcription of a polynucleotide of the 
present invention. Among vectors , a vector suitable for cloning 
is referred to as "cloning vector". Such a cloning vector 
ordinarily contains a multiple cloning site containing a 
plurality of restriction sites . Restriction sites andmultiple 
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cloning sites are well known in the art and may be appropriately 
or optionally used depending on the purpose. The technology 
is described in references as described herein (e.g. , Sambrook 
et al . ( supra) ) . 

5 

[0141] 

As used herein, the term "expression vector" refers 
to a nucleic acid sequence comprising a structural gene and 
a promoter for regulating expression thereof , and in addition , 

10 various regulatory elements in a state that allows them to 
operate within host cells . The regulatory element may include , 
preferably, terminators, selectable markers such as 
drug-resistance genes , and enhancers . It is well known to those 
skilled in the art that the type of an organism (e. g. , an 

15 animal) expression vector and the type of a regulatory element 
may vary depending on the host cell. 

[0142] 

As used herein, a "recombinant vector" for prokaryotic 
20 cells includes , for example, pcDNA3( + ), pBluescript-SK( + / - ) , 
pGEM-T, pEF-BOS, pEGFP , pHAT, pUC18 , pFT-DEST T , M 4 2 GATE WAY 
( Invitrogen) , and the like. 

[0143] 

25 As used herein, a "recombinant vector" for animal cells 

includes, for example, pcDNA I /Amp, pcDNA I, pCDM8 (all 
commercially available from Funakoshi), pAGE107 [Japanese 
Laid-Open Publication No, 3-229 (Invitrogen)], pAGE103 [J. 
Biochem. , 101, 1307 (1987) ] , pAMo, pAMoA [J. Biol. Chem. , 268, 

30 22782-22787 (1993)], retroviral expression vectors based on 
Murine Stem Cell Virus (MSCV) , pEF-BOS, pEGFP, and the like. 
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As used herein, the term "terminator" refers to a 
sequence which is located downstream of a protein -encoding 
region of a gene and which is involved in the termination of 
transcription when DNA is transcribed into mRNA, and the 
5 addition of a poly A sequence. It is known that a terminator 
contributes to the stability of mRNA, and has an influence 
on the amount of gene expression. 

[0145] 

As used herein, the term "promoter" refers to a base 
sequence which determines the initiation site of transcription 
of a gene and is a DNA region which directly regulates the 
frequency of transcription. Transcription is started by RNA 
polymerase binding to a promoter. Therefore, a portion of a 
given gene which functions as a promoter is herein referred 
to as a "promoter portion" . A promoter region is usually located 
within about 2 kbp upstream of the first exon of a putative 
protein coding region. Therefore, it is possible to estimate 
a promoter region by predicting a protein coding region in 
a genomic base sequence using DNA analysis software . A putative 
promoter region is usually located upstream of a structural 
gene, but depending on the structural gene, i.e. , a putative 
promoter region may be located downstream of a structural gene . 
Preferably , a putative promoter region is located within about 
2 kbp upstream of the translation initiation site of the first 
exon. 

[0146] 

As used herein, the term "enhancer" refers to a sequence 
30 which is used so as to enhance the expression efficiency of 
a gene of interest. Such an enhancer is well known in the art. 
One or more enhancers may be used, or no enhancer may be used. 
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[0147] 

As usedherein, the term "operatively linked" indicates 
that a desired sequence is located such that expression 
(operation) thereof is under control of a transcription and 
5 translation regulatory sequence (e. g. , a promoter, an 
enhancer, and the like) or a translation regulatory sequence. 
In order for a promoter to be operatively linked to a gene, 
typically, the promoter is located immediately upstream of 
the gene, but a promoter is not necessarily adjacent to a 
10 structural gene. 

[0148] 

Any technique may be used herein for introduction of 
a nucleic acid molecule into cells, including, for example, 
transformation, transduction, transf ection , and the like. 
Such a nucleic acid molecule introduction technique is well 
known in the art and commonly used, and is described in, for 
example, Ausubel F. A. et al., editors, (1988), Current 
Protocols in Molecular Biology , Wiley, New York, N.Y. ; Sambrook 
J. et al. (1987) Molecular Cloning: A Laboratory Manual , 2nd 
Ed. and its 3rd Ed. , Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y. ; Special issue , Jikkenlgaku [Experimental 
Medicine] "Experimental Method for Gene Introduction & 
Expression Analysis", Yodo-sha, 1997; and the like. Gene 
introduction can be confirmed by method as described herein, 
such as Northern blotting analysis and Western blotting 
analysis, or other well-known, common techniques. 

[0149] 

30 Any of the above- described methods for introducing DNA 

into cells can be used as an vector introduction method, 
including, for example, transf ection, transduction, 
transformation, and the like (e.g. , a calcium phosphate method. 



20 
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a liposome method, a DEAE dextran method, an electroporation 
method, a particle gun (gene gun) method, and the like). 

[0150] 

As used herein, the term "transformant" refers to the 
whole or a part of an organism, such as a cell, which is produced 
by transformation. Examples of a transformant include a 
prokaryotic cell , yeast, an animal cell , a plant cell, an insect 
cell, and the like. Transf ormants may be referred to as 
transformed cells , transformed tissue, transformed hosts, or 
the like, depending on the subject. A cell used herein may 
be a transformant. 

[0151] 

When a prokaryotic cell is used herein for genetic 
operations or the like, the prokaryotic cell may be of, for 
example, genus Escherichia , genus Serratia , genus Bacillus , 
genus Brevibacterium , genus Corynebacterium , genus Mi- 
crobact&rium , genus Pseudomonas , or the like. Specifically, 
the prokaryotic cell is, for example, Escherichia coli XL1 -Blue , 
Escherichia coli XL2-Blue, Escherichia coli DH1 , or the like. 



[0152] 

Examples of an animal cell as used herein include a 
mouse myeloma cell , a rat myeloma cell , a mouse hybridoma cell , 
a Chinese hamster overy (CHO) cell, a baby hamster kidney (BHK) 
cell, an African green monkey kidney cell, a human leukemic 
cell, HBT5637 (Japanese Laid-Open Publication No. 63-299), 
a human colon cancer cell line, and the like. The mouse myeloma 
cell includes ps20, NSO, and the like. The rat myeloma cell 
includes YB2/0 and the like . Ahuman embryo kidney cell includes 
HEK293 (ATCC:CRL-1573) and the like. The human leukemic cell 
includes BALL - 1 and the like. The African green monkey kidney 
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cell includes COS - 1 , COS - 7 , and the like . The human colon cancer 
cell line includes HCT-15 , and the like . A human neuroblastoma 
includes SK-N-SH, SK-N-SH-5Y, and the like. A mouse 
neuroblastoma includes Neuro2A # and the like, 

5 

[0153] 

Any method for introduction of DNA can be used herein 
as a method for introduction of a recombinant vector , including , 
for example, a calcium chloride method, an electroporation 
10 method [Methods. Enzymol., 194, 182 (1990)], a lipofection 
method, spheroplast method 

[Proc. Natl. Acad. Sci. USA, 84, 1929(1978) ] , a lithium acetate 
method [ J . Bacteriol . , 153 , 163 ( 1983 ) ] , a method described in 
Proc. Natl. Acad. Sci. USA, 75, 1929 (1978), and the like. 

15 

[0154] 

A retrovirus infection method as used herein is well 
known in the art as described in , for example , Current Protocols 
in Molecular Biology (supra) (particularly. Units 9.9-9.14), 
20 and the like. Specifically, for example, embryonic stem cells 
are trypsinized into a single-cell suspension, followed by 
co-culture with the culture supernatant of virus -producing 
cells (packaging cell lines) for 1-2 hours, thereby obtaining 
a sufficient amount of infected cells. 

25 

[0155] 

The transient expression of Cre enzyme, DNA mapping 
on a chromosome , and the like , which are used herein in a method 
for removing a genome, a gene locus, or the like, are well 
30 known in the art , as described in Kenichi Matsubara and Hiroshi 
Yoshikawa, editors, Saibo-Kogaku [Cell Engineering] , special 
issue, "Experiment Protocol Series "FISH Experiment Protocol 
from Human Genome Analysis to Chrmo some /Gene diagnosis"". 
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Shujun-sha (Tokyo), and the like. 
[0156] 

Gene expression (e. g. , mRNA expression, polypeptide 
5 expression) maybe "detected" or "quantified" by an appropriate 
method, including mRNA measurement and immunological 
measurement method. Examples of the molecular biological 
measurement method include a Northern blotting method, a dot 
blotting method, a PCR method, and the like. Examples of the 

10 immunological measurement method include an ELISA method, an 
RIA method, a fluorescent antibody method, a Western blotting 
method, an immunohistological staining method, and the like, 
where a microtiter plate may be used. Examples of a 
quantification method include an ELISA method, an RIA method, 

15 and the like. A gene analysis method using an array (e.g., 
a DNA array and a protein array) may be used. The DNA array 
is widely reviewed in Saibo-Kogaku [Cell Engineering] , special 
issue, "DNA Microarray and Up-to-date PCR Method" , edited by 
Shujun-sha. The protein array is described in detail in Nat 

20 Genet. 2002 Dec; 32 Suppl : 526-32 . Examples of a method for 
analyzing gene expression include, but are not limited to, 
an RT-PCR method, a RACE method, an SSCP method, an im- 
munoprecipitation method, a two-hybrid system, an in vitro 
translation method, and the like in addition to the 

25 above -described techniques . Such further analysis methods are 
described in, for example, "Genome Analysis Experimental 
Method, Yusuke Nakamura's Labo -Manual, edited by Yusuke 
Nakamura, Yodo-sha (2002), and the like. All of the 
above -described publications are herein incorporated by 

30 reference. 

[0157] 

As used herein, the term "amount of expression" refers 
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to the amount of a polypeptide or mRNA expressed in a subject 
cell. The amount of expression includes the amount of 
expression at the protein level of a polypeptide of the present 
invention evaluated by any appropriate method using an antibody 
5 of the present invention, including immunological measurement 
methods such as an EL ISA method, an RIA method, a fluorescent 
antibody method, a Western blotting method, an immuno- 
histological staining method, and the like, or the amount of 
expression at the mRNA level of a polypeptide of the present 

10 invention evaluated by any appropriate method, including 
molecular biological measurement methods such as a Northern 
blotting method, a dot blotting method, a PCR method, and the 
like. The term "change in the amount of expression" indicates 
that an increase or decrease in the amount of expression at 

15 the protein or mRNA level of a polypeptide of the present 
invention evaluated by an appropriate method including the 
above-described immunological measurement method or mo- 
lecular biological measurement method. 

20 [0158] 

As used herein, the term "upstream" refers to_the 
position closer to the 5' terminus than a specific reference 
point. 

25 [0159] 

As used herein, the term "downstream" refers to the 
position closer to the 3 1 terminus than a specific reference 
point . 

30 [0160] 

As used herein, the term "base paired" and "Watson & 
Crick base paired" have the same meaning and refer to 
nucleotides which can be bound together by hydrogen bonds based 
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on the sequence identity that an adenine residue is bound to 
a thymine residue or a uracil residue via two hydrogen bonds 
and a cytosine residue is bound to a guanine reside via three 
hydrogen bonds, as seen in double -stranded DNA (see Stryer, 
5 L. , Biochemistry, 4th edition, 1995). 

[0161] 

As used herein, the term "complementary" or "com- 
plement" refers to a polynucleotide sequence such that the 

10 whole complementary region thereof is capable of Watson-Crick 
base paring with another specific polynucleotide. In the 
present invention, when each base of a first polynucleotide 
pairs with a corresponding complementary base, the first 
polynucleotide is regard as being complementary to a second 

15 polynucleotide. Complementary bases are generally A and T (or 
A and U) or C and G. As used herein, the term "complement" 
is used as a synonym for the terms "complementary 
polynucleotide", "complementary nucleic acid" and "com- 
plementary nucleotide sequence" . These terms are applied to 

20 a pair of polynucleotides based on the sequence, but not a 
specific set of two polynucleotides which are virtually bound 
together. 

[0162] 

25 (Polypeptide Production Method) 

A transf ormant derived from an microorganism, an animal 
cell, or the like, which possesses a recombinant vector into 
which DNA encoding a polypeptide of the present invention 
(e. g., Pep5, p75, Rho GDI, MAG, p21, and the like) is 

30 incorporated, is cultured according to an ordinary culture 
method. The polypeptide of the present invention is produced 
and accumulated. The polypeptide of the present invention is 
collected from the culture, thereby making it possible to 
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produce the polypeptide of the present invention. 
[0163] 

The transf ormant of the present invention can be 
5 cultured on a culture medium according to an ordinary method 
for use in culturing host cells. A culture medium for a 
transf ormant obtained from a prokaryote such as E . coll or 
a eukaryote such as yeast as a host may be either a 
naturally- occurring culture medium or a synthetic culture 
10 medium as long as the medium contains a carbon source , a nitrogen 
source, inorganic salts, and the like which an organism of 
the present invention can assimilate and the medium allows 
efficient culture of the transf ormant . 

15 [0164] 

The carbon source includes any one that can be 
assimilated by the organism. Carbohydrates such as glucose, 
fructose, sucrose, molasses containing these, starch, starch 
hydrolysate and the like, organic acids such as acetic acid, 
20 propionic acid and the like, and alcohols such as ethanol, 
propanol and the like can be used. 

[0165] 

As the nitrogen source includes ammonium salts of 
25 inorganic or organic acids such as ammonia, ammonium chloride, 
ammonium sulfate, ammonium acetate, ammonium phosphate, and 
the like, other nitrogen-containing substances, and peptone, 
meat extract, yeast extract, corn steep liquor, casein 
hydrolysate, soybean cake, and soybean cake hydrolysate, 
30 various fermentation bacteria and digestion products thereof 
and the like can be used. 



[0166] 
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As salts of inorganic acids, such as potassium (I) 
phosphate, potassium (II) phosphate, magnesium phosphate, 
magnesium phosphate, sodium chloride, iron (I) sulfate, 
manganese sulfate, copper sulfate , calcium carbonate , and the 
5 like, can be used. Culture is performed under aerobic 
conditions for shaking culture, deep aeration agitation 
culture, or the like. 

[0167] 

10 Culture temperature is preferably 15 to 40°C, and 

culture time is ordinarily 5 hours to 7 days . The pH of culture 
medium is maintained at 3.0 to 9.0. The adjustment of pH is 
carried out using inorganic or organic acid, alkali solution, 
urea, calcium carbonate , ammonia, or the like. An antibiotic , 

15 such as ampicillin, tetracycline, or the like, may be added 
to culture medium during cultivation, if necessary. 

[0168] 

When culturing a microorganism which has been 
20 transformed using an expression vector where an inducible 
promoter is used as a promoter, an inducer may be added to 
the culture medium. For example, when a microorganism, which 
has been transformed using an expression vector where a lac 
promoter is used as a promoter, is cultured, isopro- 
25 pyl-p-D-thiogalactopyranoside or the like may be added to the 
culture medium. When a microorganism, which has been 
transformed using an expression vector where a trp promoter 
is used as a promoter, is cultured, indole acrylic acid or 
the like may be added to culture medium. A cell or an organ 
30 into which a gene has been introduced can be cultured in a 
large volume using a jar fermenter. 
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For example, when an animal cell is used, a culture 
medium of the present invention for culturing the cell includes 
a commonly used RPMI1640 culture medium (The Journal of the 
American Medical Association, 199, 519 (1967)), Eagle's MEM 
5 culture medium ( Science , 12 2 , 501 ( 1952 )) , DMEM culture medium 
(Virology, 8, 396 (1959)), 199 culture medium (Proceedings 
of the Society for the Biological Medicine, 73, 1 (1950)) or 
these culture media supplemented with fetal bovine serum or 
the like . 

10 

[0170] 

Culture is normally carried out for 1 to 7 days under 
conditions such as pH 6 to 8 , 25 to 40°C . , 5% C0 2 . An antibiotic , 
such as kanamycin, penicillin, streptomycin, or the like may 
15 be added to culture medium during cultivation, if necessary. 

[0171] 

A polypeptide of the present invention can be isolated 
or purified from a culture of a transf ormant , which has been 

20 transformed with a nucleic acid sequence encoding the 
polypeptide of the present invention , using an ordinary method 
for isolating or purifying enzymes, which are well known and 
commonly used in the art. For example, when a polypeptide of 
the present invention is secreted outside of a cell of the 

25 transf ormant for producing the polypeptide, the culture is 
processed by a method such as centrif ugation or the like to 
obtain a soluble fraction. A purified specimen can be obtained 
from the soluble fraction by a technique, such as solvent 
extraction, salting-out /desalting with ammonium sulfate or 

30 the like, precipitation with organic solvent, anion exchange 
chromatography with a resin such as diethylaminoethyl 
(DEAE) -Sepharose, DIAION HPA-75 (Mitsubishi Kasei Corpo- 
ration) , cation exchange chromatography with a resin such as 
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S-Sepharose FF (Pharmacia), hydrophobic chromatography with 
a resin such as buthylsepharose and phenylsepharose, gel 
filtration with a molecular sieve, affinity chromatography, 
chromatof ocusing, electrophoresis such as isoelectric 
5 focusing electrophoresis, and the like. 

[0172] 

When a polypeptide (e.g., Pep5, p75, Rho GDI, MAG, p21, 
and the like) of the present invention is accumulated in a 

10 dissolved form within a transformant cell for producing the 
polypeptide, the culture is subjected to centrif ugation to 
collect cells in the culture. The cells are washed, followed 
by pulverization of the cells using a ultrasonic pulverizer, 
a French press, MANTON GAULIN homogenizer, Dinomil, or the 

15 like, to obtain a cell-free extract solution. A purified 
specimen can be obtained from a supernatant obtained by 
centrif uging the cell-free extract solution by a technique, 
such as solvent extraction, salting-out/desalting with 
ammonium sulfate or the like, precipitation with organic 

20 solvent, anion exchange chromatography with a resin such as 
diethylaminoethyl (DEAE) -Sepharose and DIAION HPA-75 
(Mitsubishi Kasei Corporation), cation exchange chroma- 
tography with a resin such as S-Sepharose FF (Pharmacia), 
hydrophobic chromatography with a resin such as buthyl- 

25 sepharose and phenylsepharose, gel filtration with a molecular 
sieve, affinity chromatography, chromatof ocusing, elec- 
trophoresis such as isoelectric focusing electrophoresis , and 
the like. 

30 [0173] 

When the polypeptide of the present invention has been 
expressed and formed insoluble bodies within cells, the cells 
are harvested, pulverized, and centrif uged. From the resulting 
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precipitate fraction , the polypeptide of the present invention 
is collected using a commonly used method. The insoluble 
polypeptide is solubilized using a polypeptide denaturant . 
The resulting solubilized solution is diluted or dialyzed into 
5 a denaturant -free solution or a dilute solution, where the 
concentration of the polypeptide denaturant is too low to 
denature the polypeptide. The polypeptide of the present 
invention is allowed to form a normal three-dimensional 
structure, and the purified specimen is obtained by isolation 
10 and purification as described above, 

[0174] 

Purification can be carried out in accordance with a 
commonly used protein purification method [J, Evan, Sadler 

15 et al.: Methods in Enzymology, 83, 458]. Alternatively, the 
polypeptide of the present invention can be produced as a fusion 
protein with other proteins, and the fusion protein can be 
purified using affinity chromatography using a substance 
having affinity to the fusion protein [(Akio Yamakawa, 

20 Experimental Medicine , 13, 469-474 (1995)]. For example, in 
accordance with a method of Lowe et al., [Proc. Natl. Acad. 
Sci. , USA, 86, 8227-8231 (1989) , Genes Develop . , 4, 1288(1990) ] , 
a polypeptide of the present invention can be produced as a 
fusion protein with protein A followed by purification with 

25 affinity chromatography using immunoglobulin G. 

[0175] 

A fusion protein of the polypeptide of the present 
invention with a FLAG peptide is produced, followed by 
30 purification with affinity chromatography using anti-FLAG 
antibodies [Proc. Natl. Acad. Sci., USA, 86, 8227(1989), Genes 
Develop., 4, 1288 (1990)]. 
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[0176] 

The polypeptide of the present invention can be purified 
with affinity chromatography using antibodies to the 
polypeptide. The polypeptide of the present invention can be 
5 produced using an in vitro transcription/translation system 
in accordance with a known method [ J . Biomolecular NMR , 6 , 
129-134; Science, 242, 1162-1164; J. Biochem. , 110, 166-168 
(1991) ] . 

10 [0177] 

The polypeptide of the present invention can also be 
produced by a chemical synthesis method , such as the Fmoc method 
( f luorenylmethyloxycarbonyl method), the tBoc method 
( t -but hyloxycar bony 1 method) , or the like, based on the amino 
15 acid information thereof. The peptide can be chemically 
synthesized using a peptide synthesizer (manufactured by 
Advanced ChemTech, Applied Biosys terns, Pharmacia Biotech, 
Protein Technology Instrument , Synthecell-Vega, PerSeptive, 
Shimazu, or the like). 

20 

[0178] 

The structure of the purified polypeptide of the present 
invention can be carried out by methods commonly used in protein 
chemistry (see, for example, Hisashi Hirano. "Protein 

25 Structure Analysis for Gene Cloning" , published by Tokyo Kagaku 
Dojin, 1993) . The physiological activity of a novel ps20-like 
polypeptide of the present invention can be measured in 
accordance with a known measurement method [Cell, 75, 
1389(1993), J. Cell Bio. 1146, 233 (1999), Cancer Res. 58, 

30 1238 (1998) , Neuron 17, 1157 (1996) , Science 289, 1197 (2000) ] . 

[0179] 

(Method for Producing Mutant Polypeptide) 
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Amino acid deletion, substitution or addition 
( including fusion ) of the polypeptide of the present invention 
(e.g. , Pep5, p75, Rho GDI , MAG , p21, and the like) can be carried 
out by a site- specif ic mutagenesis method which is a well known 
5 technique. One or several amino acid deletions , substitutions 
or additions can be carried out in accordance with methods 
described in Molecular Cloning, A Laboratory Manual, Second 
Edition, Cold Spring Harbor Laboratory Press (1989) ; Current 
Protocols in Molecular Biology, Supplement 1-38, John Wiley 

10 & Sons (1987-1997); Nucleic Acids Research , 10, 6487 (1982); 
Proc. Natl. Acad. Sci., USA, 79, 6409 (1982); Gene, 34, 315 
(1985); Nucleic Acids Research, 13, 4431 (1985); Proc. Natl. 
Acad. Sci USA, 82, 488 (1985); Proc. Natl. Acad. Sci., USA, 
81, 5662 (1984); Science, 224, 1431 (1984); PCT 

15 WO85/00817(1985) ; Nature, 316, 601 (1985); and the like. 

[0180] 

( Immunochemistry ) 

Preparation of antibodies which recognize the 
20 polypeptide of the present invention (e.g., Pep5, p75, Rho 
GDI, MAG, p21, and the like) are also well known in the art. 
For example, preparation of polyclonal antibodies can be 
carried out by administering a purified specimen of the whole 
or a partial fragment of an obtained polypeptide or a peptide 
25 having a part of the amino acid sequence of the protein of 
the present invention, as an antigen, to an animal. 

[0181] 

To produce antibodies , a rabbit , a goat , a rat , a mouse , 
30 a hamster, or the like can be used as an animal to which an 
antigen is administered. The dose of the antigen is preferably 
50 to 100 \xg per animal. When a peptide is used as an antigen, 
the peptide is preferably coupled via covalent bond to a carrier 
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protein, such as keyhole limpet hemocyanin, bovine thy- 
roglobulin, or the like. A peptide used as an antigen can be 
synthesized using a peptide synthesizer. The antigen is 
administered every 1 to 2 weeks after a first administration 
5 a total 3 to 10 times. 3 to 7 days after each administration, 
blood is collected from the venous plexus of eye grounds, and 
whether or not the serum reacts with the antigen which has 
been used for immunization is determined by an enzyme 
immunoassay [Enzyme Immunoassay (ELISA) : published by 
10 Igaku-syoin 1976; Antibodies -A Laboratory Manual , Cold Spring 
Harbor Lavoratory (1988)]; and the like. 

[0182] 

Serum is obtained from a non-human mammal whose serum 
exhibits a sufficient antibody titer to an antigen. From the 
serum, polyclonal antibodies can be isolated and purified using 
well known techniques. Production of monoclonal antibodies 
is also well known in the art. In order to prepare antibody 
producing cells, a rat whose serum exhibits a sufficient 
antibody titer for fragments of a polypeptide of the present 
invention which has been used for immunization, is used as 
a source for antibody producing cells, which are fused with 
myeloma cells to prepare hybridomas . Thereafter, a hybridoma 
specifically reacting with the fragments of the polypeptide 
of the present invention is selected using enzyme immunoassays . 
A monoclonal antibody produced by the thus -obtained hybridoma 
can be used for various purposes . 

[0183] 

30 Such an antibody can be used for an immunological method 

of detecting the polypeptide of the present invention, for 
example. Examples of an immunological method of detecting the 
polypeptide of the present invention using the antibody of 
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the present invention include an ELISA method using microtiter 
plates, a fluorescent antibody method, a Western blotting 
method, an immunohistological method, and the like. 

5 [0184] 

Further, the antibody of the present invention can be 
used for immunological methods for quantifying the polypeptide 
of the present invention polypeptide. Examples of the method 
for quantifying the polypeptide of the present invention 

10 include a sandwich ELISA method using two monoclonal antibodies 
for different two epitopes of the polypeptide of the present 
invention, among those which react with the polypeptide of 
the present invention; a radioimmunoassay using the protein 
of the present invention labeled with a radioactive isotope, 

15 such as 126 I or the like, and the like. 

[0185] 

Methods for quantifying mRNA for the polypeptide of 
the present invention polypeptide are well known in the art. 

20 For example, the above-described oligonucleotides prepared 
from the polynucleotide or DNA of the present invention can 
be used to quantify the amount of expression of DNA encoding 
the polypeptide of the present invention based on the mRNA 
level using Northern hybridization method or PCR method. Such 

25 a technique is well known in the art and is described in reference 
described herein. 

[0186] 

These polynucleotides may be obtained, and the 
30 nucleotide sequence of the polynucleotides determined, by any 
method known in the art . For example , if the nucleotide sequence 
of an antibody is known , a polynucleotide encoding the antibody 
may be assembled from chemically synthesized oligonucleotides 
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(e. g., as described in Kutmeier ef al., BioTechniques 17: 
242 (1994)), which, briefly, involves the synthesis of 
overlapping oligonucleotides containing portions of the 
sequence encoding the antibody , annealing and ligation of those 
5 oligonucleotides, and then amplification of the ligated 
oligonucleotides by PCR. 

[0187] 

A polynucleotide encoding an antibody can be produced 
from a nucleic acid from a suitable source . If a clone containing 
a nucleic acid encoding a particular antibody is not available , 
but when the sequence of the antibody molecule is known, a 
nucleic acid encoding the immunoglobulin may be chemically 
synthesized, or obtained from a suitable source (e. g. , an 
antibody cDNA library, or a cDNA library generated from any 
tissue or cells expressing the antibody ( e . g . , hybridoma cells 
selected to express an antibody of the present invention), 
or nucleic acids (preferably poly A+RNA) isolated therefrom) 
by PCR amplification using synthetic primers hybridizable to 
the 3' and 5* ends of the sequence or by cloning using an 
oligonucleotide probe specific for the particular gene 
sequence to identify, for example, a cDNA clone from a cDNA 
library that encodes the antibody. Amplified nucleic acids 
produced by PCR may be cloned into replicable cloning vectors 
using any method well known in the art . 

[0188] 

Once the nucleotide sequence and corresponding amino 
acid sequence of an antibody is determined, the nucleotide 
30 sequence of the antibody may be manipulated using methods well 
known in the art for the manipulation of nucleotide sequences 
(e.g., recombinant DNA techniques , site directed mutagenesis , 
PCR, and the like (see, for example, the techniques described 
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in Sambrook et al. , 1990, Molecular Cloning, A Laboratory 
Manual, 2nd Ed. , Cold Spring Harbor Laboratory, Cold Spring 
Harbor, N.Y. and Ausubel el al . , eds . , 1998, Current Protocols 
in Molecular Biology, John Wiley & Sons, NY, which are both 
5 incorporated by reference herein in their entireties), to 
produce antibodies having a different amino acid sequence, 
for example, to create amino acid substitutions, deletions, 
and/or insertions . 

10 [0189] 

In a specific embodiment, the amino acid sequence of 
heavy and/or light chain variable domains may be inspected 
to identify the sequences of the complementarity determining 
regions (CDRs) by methods that are well know in the art (e. g. , 

15 by comparison to known amino acid sequences of other heavy 
and light chain variable regions to determine the regions of 
sequence hypervariability ) . Using routine recombinant DNA 
techniques, one or more of the CDRs may be inserted within 
framework regions (e. g. , into human framework regions to 

20 humanize a non-human antibody) as described above. The 
framework regions may be naturally occurring or consensus 
framework regions , andpref er ably human framework regions (see, 
e. g., Chothia et al. , J. Mol. Biol. 278: 457-479 (1998) for 
a listing of human framework regions). Preferably, the 

25 polynucleotide generated by the combination of the framework 
regions and CDRs encodes an antibody that specifically binds 
a polypeptide of the present invention. Preferably, as 
discussed above, one or more amino acid substitutions may be 
made within the framework regions, and, preferably, the amino 

30 acid substitutions improve binding of the antibody to its 
antigen. Additionally, such methods may be used to make amino 
acid substitutions or deletions of one or more variable region 
cysteine residues participating in an intrachain disulfide 
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bond to generate antibody molecules lacking one or more 
intrachain disulfide bonds . Other alterations to the 
polynucleotide are encompassed by the present invention and 
within the technique of the art . 

5 

[0190] 

In addition, techniques developed for the production 
of "chimeric antibodies" (Morrison et al. , Proc . Natl. Acad. 
Sci. 81:851-855 (1984); Neuberger et al. , Nature 312 : 604-608 

10 ( 1984) ; Takeda et al. , Nature 314 : 452-454 ( 1985) ) by splicing 
genes from a mouse antibody molecule of appropriate antigen 
specificity together with genes from a human antibody molecule 
of appropriate biological activity can be used. As described 
above, a chimeric antibody is a molecule in which different 

15 portions are derived from different animal species. Such a 
molecule has a variable region derived from a murine mAb and 
a human immunoglobulin constant region (e. g., humanized 
antibodies) . 

20 [0191] 

Known techniques described for the production of single 
chain antibodies (U.S. Pat. No. 4,946,778; Bird, Science 
242:423-42 (1988); Huston et al. , Proc. Natl. Acad. Sci. USA 
85:5879-5883 (1988) ; andWardetal. , Nature 334 : 544-54 (1989) ) 

25 can be adapted to produce single chain antibodies . Single chain 
antibodies are formed by linking the heavy and light chain 
fragments of the Fv region via an amino acid bridge, resulting 
in a single chain polypeptide. Techniques for the assembly 
of functional Fv fragments in E. coli may also be used (Skerra 

30 et al.. Science 242:1038-1041 (1988)). 

[0192] 

(Methods of Producing Antibodies) 
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The antibodies of the present invention can be produced 
by any method known in the art for the synthesis of antibodies , 
by chemical synthesis, or preferably, by recombinant ex- 
pression techniques . 

5 

[0193] 

Recombinant expression of an antibody of the present 
invention, or fragment, derivative or analog thereof (e. g. , 
a heavy or light chain of an antibody of the present invention) 

10 requires construction of an expression vector containing a 
polynucleotide that encodes the antibody. Once a polynu- 
cleotide encoding an antibody molecule or a heavy or light 
chain of an antibody , or portion thereof (preferably containing 
the heavy or light chain variable domain) , of the present 

15 invention has been obtained, a vector for the production of 
the antibody molecule may be produced by recombinant DNA 
technology using techniques well known in the art. Thus, 
methods for preparing a protein by expressing a polynucleotide 
containing an antibody encoding nucleotide sequence are 

20 described herein . Methods which are well known to those skilled 
in the art may be used to construct expression vectors 
containing antibody coding sequences and appropriate 
transcriptional and translational control signals. These 
methods include, for example, in vitro recombinant DNA 

25 techniques, synthetic techniques, and in viva genetic 
recombination. The present invention, thus, provides 
replicable vectors comprising a nucleotide sequence encoding 
an antibody molecule of the present invention, or a heavy or 
light chain thereof , or a heavy or light chain variable domain , 

30 operably linked to a promoter. Such vectors may include the 
nucleotide sequence encoding the constant region of the 
antibody molecule (see, e. g. , PCT Publication WO 86/05807; 
PCT Publication WO 89/01036; and U.S. Pat. No. 5,122,464) and 
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the variable domain of the antibody may be cloned into such 
a vector for expression of the entire heavy or light chain. 

[0194] 

5 The expression vector is transferred to a host cell 

by conventional techniques and the transf ected cells are then 
cultured by conventional techniques to produce an antibody 
of the present invention . Thus , the present invention includes 
host cells containing a polynucleotide encoding an antibody 

10 of the present invention, or a heavy or light chain thereof, 
operably linked to a heterologous promoter. In preferred 
embodiments for the expression of double -chained antibodies, 
vectors encoding both the heavy and light chains may be 
co-expressed in the host cell for expression of the entire 

15 immunoglobulin molecule, as detailed below. 

[0195] 

In embodiments related to the present invention, 
pharmaceutical compositions (e. g. , vaccine compositions) 
20 may be provided for prophylactic or therapeutic applications . 
Such compositions generally include immunogenic polypeptides 
or polynucleotides and immune stimulating agents (e. g., 
adjuvants) of the present invention. 

25 [0196] 

(Screening) 

As used herein, the term "screening" refers to selection 
of a target, such as an organism, a substance, or the like 
having a specific property of interest from a population 
30 containing a number of elements using a specific opera- 
tion/evaluation method. For screening, an agent (e. g. , an 
antibody) , a polypeptide or a nucleic acid molecule of the 
present invention can be used . Screening may be performed using 
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a system of in vi tro , in vivo, or the like using a real substance 
or alternatively a library generated in silico (with a system 
using a computer). It will be understood that the present 
invention encompasses compounds having desired activity 
5 obtained by screening. The present invention is also intended 
to provide drugs which are produced by computer modeling based 
on the disclosures of the present invention. 

[0197] 

10 (Nervous Diseases and Nerve Regeneration) 

The term "nervous disease" or "neurological disease" 
are usedherein interchangeably to refer to the discontinuation , 
termination or disorder of a function, a structure, an organ, 
or the like of a nerve. The term typically refers to a lesion 

15 satisfying at least two of the following criteria: 1) the 
presence of a pathogenic substance; 2) the presence of a symptom 
and/or a syndrome capable of being clearly indicated; and 3) 
a corresponding anatomical change. Examples of nervous 
diseases include, but are not limited to, cerebrovascular 

20 disorders (e. g. , cerebral hemorrhage, subarachnoid hem- 
orrhage, cerebral infarction, transient (cerebral) ischemic 
attack (TIA) , cerebral arteriosclerosis, Binswanger disease , 
cerebral sinus thrombosis /cerebral phlebothrombosis , hy- 
pertensive encephalopathy, temporal arteritis, transient 

25 global amnesia (TGA) , moya-moya disease, f ibromuscular 
hyperplasia internal carotid artery /cavernous sinus /fistula, 
chronic subdural hematoma, amyloid angiopathy (see Alzheimer 
disease), and the like); circulatory disorder of the spinal 
cords (e. g. , spinal inf act , transient spinal ischemia, spinal 

30 hemorrhage, circulatory deformity of the spinal cord, spinal 
subarachnoid hemorrhage , subacute necrotizing myelitis , and 
the like); infective and inf lamational disorders (e. g. , 
meningitis, encephalitis. Herpes simplex encephalitis, 
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Japanese encephalitis, other encephalitises, rabies, slow 
virus disease (e. g. , subacute sclerosing panencephalitis, 
progressive multif orcal leukoencephalitis , 

Creutzf eldt- Jakob disease, and the like), neural Behcet 
5 disease, chorea minor AIDS dementa syndrome, neuro syphilis, 
cerebral abscess , spinal epidural abscess , HTLV- I -associated 
myelopathy, poliomyelitis); demyelining diseases (multiple 
sclerosis, acute disseminated encephalomyelitis, Balo's 
concentric sclerosis, inflammatory universal sclerosis, 

10 leukodystrophy, metachromatic leukodystrophy, Krabbe 1 s 
disease, adrenoleukodys trophy , Canavan ■ s disease (leu- 
kodystrophy) , Pelizaeus-Merzbacher diesese (leukodystrophy) , 
Alexander 1 s disease (leukodystrophy) , and the like) ; dementia 
disease (Alzheimer's disease, senile dementia of Alzheimer 

15 type. Pick's disease, cerebrovascular dementia, 
Creutzf eldt- Jakob disease , Parkinson-dementia complex, 
normal pressure hydrocephalus, pregressive supranuclear 
palsy , and the like ) ; basal nuclei degenerative disease ( e . g . , 
Parkinson disease, symptomatic parkinsonism, striatonigral 

20 denegeration, Parkinson -dementia complex, Huntington's 
disease, essential tremer, athetosis, dystonia syndrome 
(e. g. , idiopathic torsion distonia, local dystonia 
(spasmodic wryneck, writer's cramp, Meige's disease, and the 
like), symptomatic dystonia (Hallervorden- Spats disease, 

25 drug-induced dystonia, and the like) , Gilles de la Tourette's 
syndrome, and the like); spinocerebellar degenerative disease 
(e.g., spinocerebellar degeneration (Shy-Drager syndrome, 
Machado- Joseph disease, and the like), Louis-Bar syndrome, 
Bassen-Kornzweig syndrome, Refsum disease, other cerebellar 

30 ataxias, and the like); motor neuron diseases (e. g. , 
amyotrophic lateral sclerosis, progressive bulbar amytrophy 
(see amyotrophic lateral sclerosis), familial amyotrophic 
lateral sclerosis, Werdnig- Hoffmann disease, Kugel- 
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berg-Welander disease, bulbar spinal sclerosis, juvenile one 
upper limb muscular sclerosis, and the like) ; tumor diseases 
of brain and spinal cord (e. g. , intracranial tumor, spinal 
abscess, meningeal carcinoma, and the like); functional 
5 diseases (e. g. , epilepsy, chronic headache, syncope (see 
syncope), idiopathic endocranial increased infracranial 
pressure disease, Meniere disease, narcolepsy, Kleine-Levin 
syndorome , and the like ) ; toxic and metabolic diseases ( e . g . , 
drug intoxication ( phenothiazines - derived antipsychotic 

10 agent intoxication, sedatives and hypnotics intoxication, 
antibiotics intoxication, antiparkinson drug , antitumor drug 
intoxication, (3 -blocker intoxication, calcium antagonist 
intoxication, clofibrate intoxication, antiemetic drug 
intoxication, SMON diease, salicylic acid intoxication, 

15 digitalis intoxication, marcotic addiction, and the like), 
chronic alcoholism (Wernicke encephalopathy. 

Mar chiaf ava - B i gnami syndrome, central pontine myelinolysis , 
and the like), organic solvent poisoning and pesticide 
poisoning (e.g., organophosphate compounds poisoning, 

20 carbamates poisoning, chloropicrin poisoning, paraquat 
poisoning, and the like) , organophosphate nerve gas poisoning, 
carbon monooxide poisoning, hydrogen sulfide poisoning, 
cyanide compound poisoning, mercurial poisoning (metallic 
mercurial poisoning, inorganomercurial poisoning, or- 

25 ganomercurial poisoning, and the like), lead poisoning, 
tetraethyl lead poisoning, arsenic poisoning, cadmium 
poisoning, chrome poisoning, manganese poisoning, metal fume 
fever, sedatives and hypnotics intoxication, salicylic acid 
intoxication, digitalis intoxication, marcotic addiction, 

30 food poisoning (e. g. , natural food poisoning ( tetradotoxin 
poisoning, measles shell fish poison food poisoning, di- 
arrhogenic shell fish poison food poisoning, ciguatera, 
mushroom poisoning, potato-plant poisoning, and the like). 
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vitamin deficiency (vitamin A deficiency, vitamin Bl de- 
ficiency, vitamin B2 deficiency, pellagra, scurvy, vitamin 
dependency), lipidosis, Gaucher disease, Niemann-Pick 
disease, and the like), acquired disorders of amino acid 
5 metabolism, Wilson disease, amyloidosis, and the like); 
congenital deformity ( Arnold-Chiari malformation, Klip- 
pel-Feil syndrome, basilar impression, syringomyelia); 
neurosis and dermatopathy ( e . g . , phacomatosis , 
von-Recklinghausen , tuberous sclerosis, Sturge-Weber , von 
10 Hippel Lindau, and the like); spinal diseases (deformity of 
the spine, herniated intervertebral discs, posterior 
longitudinal ligament osteosis, and the like) , and the like. 

[0198] 

15 As used herein, the term "nervous disorder" refers to 

a disorder of a function, structure, or both of a nerve caused 
by hereditary relating to development , defects in development , 
or exogenous factors (e. g. , toxins, traumas, diseases, and 
the like) . Examples of nervous disorders include, but are not 

20 limited to, peripheral nervous disorders, diabetic nervous 
disorder, and the like. The peripheral nerve is disordered 
by various causes . Irrespective of causes , peripheral nervous 
disorders are collectively called "neropathy" . Examples of 
causes for nervous disorders include hereditary, infection, 

25 poisoning, metabolic disorders, allergy, collagen diseases, 
cancer, vascular disorders, traumas, mechanical pressure, 
tumor, and the like. In some cases, a cause for a nervous disorder 
is not identified in clinical situations . The present invention 
encompasses nervous disorders having unknown causes as 

30 subjects to be treated. Examples of nervous disorders include, 
but are not limited to, parenchymatous neuropathy and 
intestitial neuropathy. Parenchymatous neuropathy indicates 
that at least one of neuron, Schwann cell and medually sheath 
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which substantially constitute the peripheral nerve is 
affected by a pathogen, and a lesion occurs therein. In- 
testitial neuropathy refers to disorders in which stroma is 
affected. Examples of intestitial neuropathy include, but are 
not limited to, physical pressure, vascular lesion 
(periarteritis nodosa, collagen diseases, etc.)* inflam- 
mation, and granulation tissue (e. g. , leproma, sarcoidosisa 
and the like) . If the metabolism of the whole neuron is 
disordered, the peripheral portion of a neuron is degenerated; 
the degeneration progresses toward the cell body; and 
eventually the nerve cell shrinks (antidromic necrotizing 
neuropathy) . Examples of syndromes of nervous disorders 
include, but are not limited to, motor disorders, sensory 
disorders, loss of muscle strength, muscular atrophy, loss 
of reflex, autonomic disorders , combinations thereof, and the 
like. The present invention is effective for treatment, 
prophylaxis and the like of such nervous disorders . 

[0199] 

20 As used herein, the term "nervous condition" refers 

to the degree of the health of a nerve. Such a condition can 
be represented by various parameters. The present invention 
makes it possible to determine the condition of a nerve by 
measuring Pep5, p75, Rho GDI, GTlb, MAG, p21, or the like. 

25 

[0200] 

As used herein, the term "regeneration" refers to the 
recovery of injured tissue or organ to the original condition, 
and is also called pathological regeneration. The body of an 
30 organism may lose a part of organs or may be heavily injured 
by traumas or diseases in its life time. In this case, whether 
or not the injured organ can regenerate varies among organs 
(or among animal species ) . The branch of medicine that permits 
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organs (or tissue), which cannot naturally regenerate, to 
regenerate so as to recover the function, is regeneration 
medicine. Whether or not tissue has regenerated, can be 
determined based on whether or not the function is improved. 
5 Mammals have capability of regenerating tissue and organs to 
some degree (e.g., regeneration of skin, liver, and blood). 
However, the tissue of certain organs or the central nervous 
system, such as heart, lung, brain, and the like has poor ability 
to regenerate. It has been believed that once such tissue is 

10 injured, the function cannot be recovered. Therefore, 
conventionally, when such an organ is in jured, organ transplant 
is substantially the only measure for the treatment of the 
organ. In the case of the central nervous system to which 
transplant is not applicable, substantially no treatment is 

15 available. 

[0201] 

As used herein, the term "nerve regeneration" refers 
to the recovery of an injured or extinguished nerve. 
Conventionally, it is believed that nerves, particularly the 
central nervous system, cannot regenerate in the adult. Once 
nerves lose their function, it is difficult to regenerate it. 
Whether or not a nerve has regenerated can be confirmed by 
assessing motor or sensory ability, axonal regeneration in 
tissue, or the like. 

[0202] 

(Gene Therapy) 

In a specific embodiment, a nucleic acid containing 
30 the nucleic acid sequence of a normal gene of the present 
invention, or a sequence encoding an antibody or a functional 
derivative thereof is administered for the purposes of gene 
therapy for treating, inhibiting, or preventing diseases or 
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disorders associated with the abnormal expression and/or 
activity of a polypeptide of the present invention. Gene 
therapy refers to a therapy performed by administrating a 
nucleic acid, which has been expressed or is capable of being 
5 expressed, into subjects. In this embodiment of the present 
invention, a nucleic acid produces a protein encoded thereby 
and the protein mediates a therapeutic effect. 

[0203] 

10 Any method available in the art for gene therapy may 

be used in accordance with the present invention . Illustrative 
methods are described below. 

[0204] 

15 See the following review articles for gene therapy: 

Goldspiel et al. f Clinical Pharmacy 12 : 488-505 (1993); Wu and 
Wu, Biotherapy 3 : 87-95 (1991) ; Tolstoshev, Ann. Rev. Pharmacol. 
Toxicol. 32:573-596 (1993); Mulligan, Science 260:926-932 
(1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 

20 (1993) ; andMay, TIBTECH 11(5) : 155-215 ( 1993 ) . Generally known 
recombinant DNA techniques used for gene therapy are described 
in Ausubel et al. (eds.). Current Protocols in Molecular 
Biology, John Wiley & Sons, NY (1993); and Kriegler, Gene 
Transfer and Expression , A Laboratory Manual , Stockton Press , 

25 NY (1990) . 

[0205] 

Therefore, in the present invention, gene therapy using 
a gene such as_Pep5, p75, Rho GDI, MAG and p21 may be useful. 

30 

[0206] 

As used herein, the terms "trait" and "phenotype" are 
used interchangeably to refer to a observable trait, a 
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detectable trait or other measurable traits of organisms . An 
example of a trait is a symptom of a disease or sensitivity 
to a disease . The term " trait " or " phenotype " may be used herein 
typically to refer to symptoms of breast -related diseases (e.g. , 
5 breast cancer), obesity or obesity-related disorders, 
particularly atherosclerosis, insulin resistance, hyper- 
tension, microangiopathy in an obesity individual with type 
II diabetic, ocular lesion associated with microangiopathy 
in an obesity individual with type II diabetic, or renal lesion 
10 associated with microangiopathy in an obesity individual with 
type II diabetic, or the morbidity thereof. 

[0207] 

As used herein, the term "genotype" refers to a genetic 
15 structure of an individual organism, and often refers to an 
allele present in an individual or sample. The term "determine 
the genotype" of a sample or individual encompasses analysis 
of the sequence of a specific gene of the individual. 

20 [0208] 

As used herein, the term "polymorphism" refers to the 
occurrence of at least two selective genomic sequences or 
alleles between different genomes or individuals. The term 
"polymorphism (polymorphic)" refers to a state having the 

25 possibility that at least two mutants are found in a specific 
genomic sequence in individuals. The term "polymorphic site" 
refers to a gene locus at which such a mutation occurs. Single 
nucleotide polymorphisms (SNPs) indicate that a nucleotide 
is replaced with another nucleotide at a polymorphic site. 

30 A single nucleotide deletion or insertion can lead to a single 
nucleotide polymorphism. As used herein, the term "single 
nucleotide polymorphism" preferably refers to a single 
nucleotide substitution. In general, two different nu- 
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cleotides may share a polymorphic site between different 
individuals . In the present invention, polymorphisms of Pep5 , 
p75, Rho GDI, MAG, p21 and the like are considered to be 
associated with nervous diseases. In one embodiment, alleles 
5 identified by such polymorphism analysis may be effective for 
regeneration, prophylaxis, diagnosis, treatment, or 
prognosis . 

[0209] 

10 ( Demonstration of Therapeutic Activity or Prophylactic 

Activity) 

The compounds or pharmaceutical compositions of the 
present invention are preferably tested in vitro, and then 
in vivo for the desired therapeutic or prophylactic activity, 

15 prior to use in humans. For example, in vitro assays to 
demonstrate the therapeutic or prophylactic utility of a 
compound or pharmaceutical composition include, the effect 
of a compound on a cell line or a patient tissue sample. The 
effect of the compound or composition on the cell line and/or 

20 tissue sample can be determined utilizing techniques known 
to those of skill in the art (including, but not limited to, 
cell lysis assays) . In accordance with the present invention, 
in vitro assays which can be used to determine whether 
administration of a specific compound is indicated, include 

25 in vitro cell culture assays in which a patient tissue sample 
is grown in culture, and exposed to or otherwise administered 
a compound, and the effect of such compound upon the tissue 
sample is observed. 

30 [0210] 

(Therapeutic/Prophylactic Administration and Com- 
position) 

The present invention provides methods of treatment. 
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inhibition and prophylaxis by administration to a subject of 
an effective amount of a compound or pharmaceutical composition 
of the present invention. In a preferred aspect, the compound 
is substantially purified (e. g. , substantially free from 
5 substances that limit its effect or produce undesired 
side-effects ) . 

[0211] 

As used herein, term "amount effective for diagnosis, 
prophylaxis , treatment , or prognosis " refers to an amount which 
is recognized as therapeutically effective for diagnosis, 
prophylaxis, treatment (or therapy), or prognosis. Such an 
amount can be determined by those skilled in the art using 
techniques well known in the art with reference to various 
parameters . 

[0212] 

Animals targeted by the present invention include any 
organism as long as it has a nervous system or its analogous 
20 system (e. g. , animals (e. g., vertebrates, invertebrate)). 
Preferably, the animal is a vertebrate (e. g. , Myxinif ormes , 
Petronyzonif ormes , Chondrichthyes , Osteichthyes , amphibian, 
reptilian, avian, mammalian, and the like), more preferably 
mammalian (e. g., monotremata, marsupialia, edentate, 
25 dermoptera, chiroptera, carnivore, insect ivore, probbscidea, 
peris sodactyla , art iodactyla , tubulidentata , pholidota , 
sirenia, cetacean, primates, rodentia, lagomorpha, and the 
like). Illustrative examples of a subject include, but are 
not limited to, animals, such as cattle, pig, horse, chicken, 
30 cat, dog, and the like. More preferably, cells derived from 
Primates (e. g. , chimpanzee, Japanese monkey , human) are used. 
Most preferably, cells derived from a human are used. 
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[0213] 

When a nucleic acid molecule or polypeptide of the 
present invention is used as a medicament, the medicament may 
further comprise a pharmaceutically acceptable carrier. Any 
5 pharmaceutically acceptable carrier known in the art may be 
used in the medicament of the present invention. 

[0214] 

Examples of a pharmaceutical acceptable carrier or a 
suitable formulation material include, but are not limited 
to, antioxidants, preservatives, colorants, flavoring agents, 
diluents, emulsifiers, suspending agents , solvents, fillers, 
bulky agents, buffers, delivery vehicles, and/or pharma- 
ceutical adjuvant. Representatively, a medicament of the 
present invention is administered in the form of a composition 
comprising a polypeptide or a polynucleotide, such as Pep5, 
p75, Rho GDI, MAG and p21, or a variant or derivative thereof 
with at least one physiologically acceptable carrier , exipient 
or diluent . For example , an appropriate vehicle may be 
injection solution, physiological solution, or artificial 
cerebrospinal fluid, which can be supplemented with other 
substances which are commonly used for compositions for 
parenteral delivery . 

25 [0215] 

Acceptable carriers, excipients or stabilizers used 
herein preferably are nontoxic to recipients and are preferably 
inert at the dosages and concentrations employed, and 
preferably include phosphate, citrate, or other organic acids ; 
30 ascorbic acid, a- tocopherol ; low molecular weight poly- 
peptides; proteins (e. g, , serum albumin, gelatin, or 
immunoglobulins); hydrophilic polymers (e. g., polyvi- 
nylpyrrolidone); amino acids (e. g. , glycine, glutamine. 
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asparagine, arginine or lysine); monosaccharides, disac- 
charides , and other carbohydrates ( including glucose , mannose , 
or dextrins) ; chelating agents (e. g. , EDTA) ; sugar alcohols 
(e. g. # mannitol or sorbitol); salt-forming counterions 
5 (e. g. , sodium); and/or nonionic surfactants (e. g., Tween, 
pluronics or polyethylene glycol (PEG)). 

[0216] 

Examples of appropriate carriers include neutral 
buffered saline or saline mixed with serum albumin . Preferably, 
the product is formulated as a lyophilizing agent using 
appropriate excipients (e. g., sucrose). Other standard 
carriers , diluents , and excipients may be included as desired. 
Other exemplary compositions comprise Tris buffer of about 
pH 7.0-8.5, or acetate buffer of about pH 4.0-5.5, which may 
further include sorbitol or a suitable substitute therefor. 

[0217] 

Hereinafter, commonly used preparation methods of the 
20 medicament of the present invention will be described. Note 
that animal drug compositions, quasi-drugs, marine drug 
compositions, food compositions , cosmetic compositions, and 
the like are prepared using known preparation methods. 

25 [0218] 

The polypeptide, polynucleotide and the like of the 
present invention can be mixed with a pharmaceutically 
acceptable carrier and can be orally or parenterally ad- 
ministered as solid formulations (e. g., tablets, capsules, 
30 granules, abstracts, powders, suppositories, and the like) 
or liquid formulations (e. g. , syrups, injections, sus- 
pensions, solutions, spray agents and the like) . Examples of 
pharmaceutically acceptable carriers include exicipients. 
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lubricants, binders, disintegrants , disintegration in- 
hibitors, absorption promoters, adsorbers, moisturizing 
agents, solubilizing agents , stabilizers and the like in solid 
formulations; and solvents, solubilizing agents , suspending 
5 agents , isotonic agents , buffers , soothing agents and the like 
in liquid formulations. Additives for formulations, such as 
antiseptics, antioxidants, colorants, sweeteners, and the 
like can be optionally used. The composition of the present 
invention can be mixed with substances other than the 
10 polynucleotide, polypeptide, and the like of the present 
invention. Examples of parenteral routes of administration 
include, but are not limited to, intravenous injection, 
intramuscular injection, intranasal, rectum, vagina, 
transdermal , and the like. 

15 

[0219] 

Examples of exicipients in solid formulations include 
glucose, lactose, sucrose, D-mannitol, crystallized cel- 
lulose, starch, calcium carbonate, light silicic acid 
20 anhydride, sodium chloride, kaolin, urea, and the like. 

[0220] 

Examples of lubricants in solid formulations include, 
but are not limited to, magnesium stearate, calcium stearate, 
25 boric acid powder , colloidal silica, talc, polyethylene glycol, 
and the like. 

[0221] 

Examples of binders in solid formulations include, but 
30 are not limited to, water, ethanol, propanol, saccharose, 
D-mannitol, crystallized cellulose, dextran, methylcellulose , 
hydroxypropylcellulose , hydroxypropylmethylcellulose , 

carboxymethylcellulose, starch solution, gelatin solution. 



- 113 - 



2003-092923 



polyvinylpyrrolidone, calcium phosphate , potas slum phosphate , 
shellac, and the like. 

[0222] 

5 Examples of disintegrants in solid formulations 

include, but are not limited to, starch, carboxymethyl- 
cellulose, carboxymethylcellulose calcium, agar powder, 
laminarin powder, croscarmellose sodium, carboxymethyl 
starch sodium, sodium alginate, sodium hydrocarbonate , 
10 calcium carbonate , polyoxyethylene sorbitan fatty acid esters , 
sodium lauryl sulfate, starch, monoglyceride stearate, 
lactose, calcium glycolate cellulose, and the like. 

[0223] 

15 Examples of disintegration inhibitors in solid 

formulations include, but are not limited to, hydrogen -added 
oil, saccharose, stearin, cacao butter, hydrogenated oil , and 
the like. 

20 [0224] 

Examples of absorption promoters in solid formulations 
include, but are not limited to, quaternary ammonium salts, 
sodium lauryl sulfate, and the like. 

25 [0225] 

Examples of absorbers in solid formulations include, 
but are not limited to, starch, lactose, kaolin, bentonite, 
colloidal silica, and the like. 

30 [0226] 

Examples of moisturizing agents in solid formulations 
include, but are not limited to, glycerin, starch, and the 
like. 
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[0227] 

Examples of solubilizing agents in solid formulations 
include, but are not limited to, arginine, glutamic acid, 
5 aspartic acid, and the like. 

[0228] 

Examples of stabilizers in solid formulations include, 
but are not limited to, human serum albumin, lactose, and the 
10 like. 

[0229] 

When tablets, pills, and the like are prepared as solid 
formulations, they may be coated, if necessary, with film of 

15 a substance dissolvable in the stomach or the intestine 
(saccharose, gelatin, hydroxypropylcellulose, hy~ 
droxypropylmethylcellulose phthalate, and the like). Tablets 
include those optionally with a typical coating (e.g. , dragees , 
gelatin coated tablets, enteric coated tablets, film coated 

20 tablets or double tablets, multilayer tablets, and the like) . 
Capsules include hard capsules and soft capsules . When tablets 
are molded into the form of suppository, higher alcohols, 
higher alcohol esters, semi- synthesized glycerides, can be 
added in addition to the above -described additives, although 

2 5 not limited to them. 

[0230] 

Preferable examples of solvents in liquid formulations 
include injection solutions, alcohols, propyleneglycol , 
30 macrogol, sesami oil, corn oil, and the like. 

[0231] 

Pref errable examples of solubilizing agents in liquid 
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formulations include, but are not limited to, polyethyl- 
eneglycol, propyleneglycol , D-mannitol, benzyl benzoate, 
ethanol , trisaminomethane , cholesterol , triethanolamine , 
sodium carbonate, sodium citrate, and the like. 

5 

[0232] 

Preferable examples of suspending agents in liquid 
formulations include surfactants such as stearyltrietha- 
nolamine, sodium lauryl sulfate, lauryl amino propionic acid, 

10 lecithin, benzalkonium chloride, benzethonium chloride, 
glycerin monostearate , and the like, hydrophilic macro- 
molecule such as polyvinyl alcohol, polyvinylpyrrolidone, 
carboxymethylcellulose sodium , methylcellulose , hydroxy - 
methylcellulose , hydroxyethylcellulose , hydroxylethyl- 

15 cellulose, hydroxypropylcellulose , and the like. 

[0233] 

Preferable examples of isotonic agents in liquid 
formulations include, but are not limited to, sodium chloride , 
20 glycerin, D-mannitol, and the like. 

[0234] 

Preferable examples of buffers in liquid formulations 
inblude, but are not limited to , phosphate, acetate, carbonate, 
25 citrate, and the like. 

[0235] 

Preferable examples of soothing agents in liquid 
formulations include, but are not limited to, benzyl alcohol, 
30 benzalkonium chloride, procaine hydrochloride, and the like. 

[0236] 

Preferable examples of antiseptics in liquid for- 
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mulations include , but are not limited to , parahydroxybenzoate 
ester, chlorobutanol , benzyl alcohol, 2-phenylethylalcohol , 
dehydroacetic acid, sorbic acid, and the like. 

5 [0237] 

Preferable examples of antioxidants in liquid 
formulations include , but are not limited to , sulfite, ascorbic 
acid, a- tocopherol , cysteine, and the like. 

10 [0238] 

When liquid agents and suspensions are prepared as 
injections, they are sterilized and are preferably isotonic 
with the blood. Typically, these agents are made aseptic by 
filtration using a bacteria-contained filter or the like, 

15 mixing with a bactericide, irradiation, or the like . Following 
these treatment, these agents may be made solid by ly- 
ophilizationor the like. Immediately before use , sterile water 
or sterile injection diluent ( lidocaine hydrochloride aqueous 
solution, physiological saline, glucose aqueous solution, 

20 ethanol or a mixure solution thereof, and the like) may be 
added. 

[0239] 

The medicament composition of the present invention 
25 may further comprise a colorant, a preservative, a flavor, 
an aroma chemical, a sweetener, or other drugs. 

[0240] 

The medicament of the present invention may be 
30 administered orally or parenterally . Alternatively, the 
medicament of the present invention may be administered 
intravenously or subcutaneously . When systemically ad- 
ministered, the medicament for use in the present invention 
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may be in the form of a pyrogen-free, pharmaceutically 
acceptable aqueous solution. The preparation of such 
pharmaceutically acceptable compositions, with due regard to 
pH, isotonicity, stability and the like, is within the skill 
5 of the art. Administration methods may be herein oral, 
parenteral administration (e.g. , intravenous, intramuscular, 
subcutaneous, intradermal, to mucosa, intrarectal, vaginal, 
topical to an affected site, to the skin, and the like). A 
prescription for such administration may be provided in any 
10 formulation form. Such a formulation form includes liquid 
formulations, injections, sustained preparations, and the 
like. 

[0241] 

15 The medicament of the present invention may be prepared 

for storage by mixing a sugar chain composition having the 
desired degree of purity with optional physiologically 
acceptable carriers, excipients, or stabilizers (Japanese 
Pharmacopeia ver. 14 or the latest version; Remington's 

20 Pharmaceutical Sciences, 18th Edition, A. R. Gennaro, ed. , 
Mack Publishing Company, 1990; and the like) , in the form of 
lyophilized cake or aqueous solutions. 

[0242] 

25 Various delivery systems are known and can be used to 

administer a compound of the present invention (e.g. , liposomes , 
microparticles , microcapsules and the like). Methods of 
introduction include, but are not limited to, intradermal, 
intramuscular, intraperitoneal, intravenous, subcutaneous, 

30 intranasal, epidural, and oral routes. The compounds or 
compositions may be administered by any convenient route (e.g. , 
by infusion or bolus injection, by absorption through 
epithelial or mucocutaneous linings (e.g. , oral mucosa, rectal 
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and intestinal mucosa, and the like) and may be administered 
together with other biologically active agents. Admini- 
stration can be systemic or local. In addition, it may be 
desirable to introduce the pharmaceutical compounds or 
5 compositions of the present invention into the central nervous 
system by any suitable route (including intraventricular and 
intrathecal injection; intraventricular injection may be 
facilitated by an intraventricular catheter, for example, 
attached to a reservoir, such as an Ommaya reservoir) . 
10 Pulmonary administration can also be employed, e.g., by use 
of an inhaler or nebulizer, and formulation with an 
aerosolizing agent . 

[0243] 

15 In a specific embodiment, it may be desirable to 

administer a polypeptide, polynucleotide or composition of 
the present invention locally to the area in need of treatment 
(e.g., the central nervous system, the brain, or the like); 
this may be achieved by , for example, and not byway of limitation, 

20 local infusion during surgery, topical application (e.g. , in 
conjunction withawound dressing after surgery) , by injection, 
by means of a catheter, by means of a suppository, or by means 
of an implant (the implant is a porous, non-porous, or 
gelatinous material, including membranes, such as sialastic 

25 membranes, or fibers). Preferably, when administering a 
protein, including an antibody , of the present invention, care 
must be taken to use materials which does not absorb the protein . 

[0244] 

30 In another embodiment, the compound or composition can 

be delivered in a vesicle , in particular a liposome ( see Langer , 
Science 249: 1527-1533. (1990); Treat et al.. Liposomes in 
the Therapy of Infectious Disease and Cancer, Lopez -Berestein 
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and Fidler (eds.) , Liss, New York, pp. 353-365 (1989); 
Lopez -Berestein, ibid., pp. 317-327; see generally ibid.) 

[0245] 

5 In yet another embodiment , the compound or composition 

can be delivered in a controlled release system. In one 
embodiment, a pump may be used (see Langer, supra; Sefton, 
CRC Crit. Ref . Biomed. Eng. 14: 201 (1987); Buchwald et al. # 
Surgery 88: 507 (1980); Saudek et al., N. Engl. J. Med. 321: 

10 574 (1989)). In another embodiment, polymeric materials can 
be used ( see Medical Applications of Controlled Release , Langer 
and Wise (eds. ) , CRC Pres . , Boca Raton, Fla. (1974) ; Controlled 
Drug Bioavailability, Drug Product Design and Performance, 
Smolen and Ball (eds.), Wiley, New York (1984); Ranger and 

15 Peppas , J. , Macromol. Sci. Rev. Macromol. Chem. 23: 61 (1983); 
see also Levy et al. , Science 228: 190 (1985) ; During et al. , 
Ann. Neurol. 25: 351 (1989); Howard et al., J. Neurosurg. 71: 
105 (1989)). 

20 [0246] 

In yet another embodiment , a controlled release system 
can be placed in proximity to the therapeutic target, i. e. , 
the brain, thus requiring only a fraction of the systemic dose 
(see, e. g. , Goodson, in Medical Applications of Controlled 
25 Release, supra, vol. 2, pp. 115-138 (1984)). 

[0247] 

Other controlled release systems are discussed in the 
review by Langer (Science 249: 1527-1533 (1990)). 

30 

[0248] 

The amount of a compound used in the treatment method 
of the present invention can be easily determined by those 



- 120 - 



2003-092923 



skilled in the art with reference to the purpose of use, a 
target disease (type, severity, and the like), the patient's 
age, weight, sex, and case history, the form or type of the 
cells, and the like. The frequency of the treatment method 
5 of the present invention which is applied to a subject (patient ) 
is also determined by the those skilled in the art with respect 
to the purpose of use, a target disease (type, severity, and 
the like), the patient's age, weight, sex, and case history, 
the progression of the therapy, and the like. Examples of the 
10 frequency include once per day to several months (e.g. , once 
per week to once per month) . Preferably, administration is 
performed once per week to month with reference to the 
progression . 

15 [0249] 

The doses of the polypeptides , polynucleotides or the 
like of the present invention vary depending on the subject's 
age, weight and condition or an administration method, or the 
like, including, but not limited to, ordinarily 0.01 mg to 
20 10 g per day for an adult in the case of oral administration, 
preferably 0.1 mg to 1 g, 1 mg to 100 mg, 0.1 mg to 10 mg, 
and the like; in the case of parenteral administration, 0.01 
mg to 1 g, preferably 0.01 mg to 100 mg, 0.1 mg to 100 mg, 
1 mg to 100 mg, 0.1 mg to 10 mg, and the like. 

25 

[0250] 

As used herein, the term "administer" means that the 
polypeptides, polynucleotides or the like of the present 
invention or pharmaceutical compositions containing them are 
30 administered either alone or in combination with other 
therapeutic agents . Combinations may be administered either 
concomitantly as an admixture, separately but simultaneously 
or concurrently; or sequentially. This includes presentations 
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in which the combined agents are administered together as a 
therapeutic mixture, and also procedures in which the combined 
agents are administered separately but simultaneously (e.g. , 
as through separate intravenous lines into the same individual ) . 
5 "Combination" administration further includes the separate 
administration of one of the compounds or agents given first, 
followed by the second. 

[0251] 

10 As used herein, "instructions" describe a method of 

administering a medicament of the present invention, a method 
for diagnosis , or the like for persons who administer or persons 
who diagnose, such as physicians, patients, and the like (may 
be a patient in person) . The instructions describe a statement 

15 indicating a method for administrating a diagnostic, me- 
dicament, or the like of the present invention. The in- 
structions are prepared in accordance with a format defined 
by an authority of a country in which the present invention 
is practiced (e. g., Health, Labor and Welfare Ministry in 

20 Japan, Food and Drug Administration (FDA) in U.S., and the 
like), explicitly describing that the instructions are 
approved by the authority. The instructions are so-called 
package insert and are typically provided in paper media, but 
the instructions are not so limited and may be provided in 

25 the form of electronic media (e. g., homepages (web sites) 
and electronic mails provided on the Internet ) . 

[0252] 

The judgment of termination of treatment with a method 
30 of the present invention may be supported by a result of a 
standard clinical laboratory using commercially available 
assays or instruments or extinction of a clinical symptom 
characteristic to a disease (e. g., a neurological disease) 
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associated with Pep5 , p75, Rho GDI , MAG, GTlbandp21. Treatment 
can be resumed by the relapse of a disease ( e . g . , a neurological 
disease) associated with Pep5, p75, Rho GDI, MAG, GTlb and 
p21. 

5 The present invention also provides a pharmaceutical 

package or kit comprising one or more containers loaded with 
one or more pharmaceutical compositions. A notice in a form 
defined by a government agency which regulates the production , 
use or sale of pharmaceutical products or biological products 
10 may be arbitrarily attached to such a container, representing 
the approval of the government agency relating to production, 
use or sale with respect to administration to a human. 

[0253] 

15 (Detailed Description) 

The present inventors' studies demonstrated that the 
association of p7 5 NTR with Rho GDI is enhanced by MAG and Nogo. 
As p75 NTR has an ability to release RhoA from Rho GDI in vitro, 
activation of RhoA by MAG and Nogo through p75 NTR may be 

20 attributable, at least partly, to Rho GDI displacement. The 
release of Rho from Rho GDI is an important step allowing the 
activation by guanine nucleotide exchange agents and membrane 
association of the GTP-bound form of Rho. As p75 NTR itself may 
not mediate the process of guanine nucleotide exchange, some 

25 Rho guanine nucleotide exchange agents might co-operate with 
p75 NTR , which is one of the issues to be addressed in the future . 
It is noted that another Rho GDI displacement agent, ez- 
rin/radixin/moesin, also induces activation of RhoA in Swiss 
3T3 cells, which is similar to our findings that p75NTR 

30 activates RhoA. 

[0254] 

There is growing evidence that p75NTR has a key role 



- 123 - 



2003-092923 



in axon guidance or growth during the developmental stage 
(Cited Reference 1 ) . Axon outgrowth from spinal motor neurons 
or f orelimb motor neurons in mice carrying a mutation in p75NTR 
is significantly retarded in vivo ( Cited References 2 and 17) . 

— NTR 

5 This phenotype may be attributable to ligand binding to p75 

as the chick ciliary neurons , which express p75 NTR but not TrkA, 
extend neurites in response to NGF. Contrary to these 
observations , abberant axonal elongation is observed in 
myelin-rich areas where these axons would normally not grow 
10 in mice carrying a mutation in p75 NTR (Cited Reference 18). 
In line with this finding, all the myelin -derived inhibitors 
of neurite outgrowth identified so far inhibit growth that 
is dependent on p75 NTR (Cited References 5, 6 and 7). The 
findings of the present inventors suggest that these effects 

NTR 

15 may result from the Rho GDI displacement activity of p75 

In addition, axon pathfinding errors of p75 NTR -expressing 
neurons are prominent among the phenotypes observed in mice 
carrying a mutation in p75 NTR (including mistargeting of 
sympathetic and cortical subplate axons ) ( Cited References 19 

20 and 20) . As Rho seems to be involved in the regulation of axon 
pathfinding in the developmental stages, it is possible that 
the mistargeting in the absence of p75 NTR may be attributable 
to the failure of appropriate regulation of Rho activity. 
Interestingly, a recent report suggests a role of Rho GDI in 

25 spatial and temporal activation of the downstream pathway of 
Racl (Cited Reference 21). Although Rho GDI associates with 
Racl^and blocks effector binding, release of Racl from Rho 
GDI at specific regions where integrin localizes allows Racl 
to bind its effectors. Thus, Rho GDI is suggested to confer 

30 spatially restricted regulation of Rho GTPases-ef f ectors 
interaction. In future studies , it will be interesting to test 
the hypothesis that spatial control of Rho signaling regulated 
by Rho GDI may participate in the axon pathf indings . 
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[0255] 

A short isoform of p75 NTR has been found which lacks 
three of the four cysteine-rich repeats in the extracellular 
5 ligand-binding domain but has the intact intracellular domain 
(Cited Ref erenece 22 ) . The cells from mice bearing a targeted 
disruption of the third exon of the p7 5 NTR gene express this 
short isoform of p75 NTR (Cited Reference 23), but are in- 
sensitive to inhibitory molecules (Cited References 5, 6 and 
10 7 ) . As the present inventors ' data show that Pep5 did not affect 
the neurite outgrowth of the neurons which express the short 
isoform but not the full-length p75 NTR (Fig. 5b), the short 
isoform might not act as a regulator of the neurite outgrowth, 

15 [0256] 

As such a short isoform is a component constituting 
an interacellular domain, p75 comprising a component 
containing an extracellular domain may be used in a pref ered 
embodiment . 

20 

[0257] 

It is now well established that axons of the adult 
central nervous system are capable of only a limited amount 
of regrowth after injury, and that an unfavorable environment 

25 plays major a role in the lack of regeneration. Much of the 
axon growth inhibitory effects are associated with myelin. 
Identification of the myelin -derived inhibitors led to 
confirmation of the present inventors 1 recognition about the 
molecular mechanisms of the biological activities . Therefore, 

30 it is now an important issue to explore strategies to overcome 
the inhibitory signals. The present inventors note that. Pep5 
seems to specifically inhibit the action mediated by 
myelin -derived inhibitors, as Pep5 did not inhibit the 
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NGF - induced promotion of the neurite outgrowth from hip- 
pocampal neurons (data not shown) or the cell death of superior 
cervical ganglion neurons treated with 100 ng/ml BDNF (data 
not shown) . Specific inhibition of myelin-associated in- 
5 hibitor effects may provide a practical therapeutic agent for 
injuries to the central nervous system. 

[0258] 

(Best Mode for Carrying Out the Present Invention) 
10 Hereinafter, preferred embodiments of the present 

invention will be described. Embodiments provided below are 
provided for better understanding of the present invention. 
It will be understood that the scope of the present invention 
is not limited to the following description. Therefore, it 
15 is apparent that those skilled in the art can appropriately 
modify the present invention without departing from the spirit 
or scope of the present invention by referencing the de- 
scription of the specification. 

20 [0259] 

(Pep5 in the Polypeptide Form) 

In one aspect, the present invention provides a 
composition comprising a Pep5 polypeptide for regenerating 
nerves, and a composition comprising a Pep5 polypeptide for 

25 treatment, prophylaxis, diagnosis or prognosis of nervous 
diseases , nervous disorders or nervous conditions . An 
effective amount of the composition for regeneration, 
diagnosis, prophylaxis, treatment, or prognosis can be 
determined by those skilled in the art based on the disclosures 

30 of the present specification using techniques well known in 
the art with reference to various parameters . For example, 
such an amount can be determined by those skilled in the art 
with reference to the purpose of use, a target disease (type. 
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severity, and the like), the patient's age, weight, sex and 
case history, the form or type of the cells, and the like (see 
Shinkei-Naika Chiryo Gaido [Guidance to Treatments in 
Neurological Internal Medicine], Norio Ogawa, Chugai-Igaku 
5 1994). In the present invention, it was revealed that 
regeneration of nerves occurs due to inhibition of neurite 
outgrowth being disrupted by blocking of the p75 signal 
transduction pathway (by Pep5 ) . The effect of nerve re- 
generation by blocking of a signal transduction pathway has 
10 not been conventionally known. Therefore, the present 
invention provides an effect more excellent than the prior 
art . 

[0260] 

In one embodiment of the present invention, Pep5 or 
fragments or variants thereof comprise (a) a polypeptide 
consisting of an amino acid sequence as set forth in SEQ ID 
NO. 2; (b) a polypeptide having at least one mutation selected 
from the group consisting of one or more amino acid sub- 
stitutions , additions and deletions in the amino acid sequence 
as set forth in SEQ ID NO: 2 and having a biological activity; 
(c) a polypeptide encoded by a splice variant or an allelic 
variant; or (d) a polypeptide which is a species homolog of 
the amino acid sequence as set forth in SEQ ID NO: 2; or (e) 
a polypeptide having an amino acid sequence having at least 
70% homology to any one of the polypeptides described in (a) 
to (d), and having biological activity. 

[0261] 

30 In one preferred embodiment, the number of sub- 

stitutions , additions and deletions described in (b) above 
may be limited, and is preferably, for example, 50 or less, 
40 or less, 30 or less, 20 or less, 15 or less, 10 or less. 



20 
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9 or less, 8 or less, 7 or less, 6 or less, 5 or less, 4 or 
less, 3 or less, or 2 or less. The number of substitutions, 
additions and deletions is preferably smaller, but maybe large 
as long as the biological activity is maintained (preferably, 
5 the activity is similar to or substantially the same as that 
of Pep5) . 

[0262] 

In another preferred embodiment , the allelic variant 
10 in the above (c) preferably has a homology of at least 99% 
with the amino acid sequence as set forth in SEQ ID NO: 2. 

[0263] 

In another preferred embodiment, the above species 
15 homolog preferably can be identified as described above in 
the specification and has at least about 30% of homology with 
the amino acid sequence as set forth in SEQ ID NO: 2. 

[0264] 

20 In another preferred embodiment, the biological 

activity possessed by the variant polypeptide described in 
(e) above includes, but not limited to, for example, an 
interaction with an antibody specific to the polypeptide 
consisting of the amino acid sequence as set forth in SEQ ID 

25 NO. 2 or a fragment thereof; an interaction with the p75 
polypeptide; and the like. 

[0265] 

In a preferred embodiment, the above -described 
30 homology to any one of the polypeptides described in (a) to 
(d) above may be at least about 80%, more preferably at least 
about 90%, even more preferably at least about 98%, and most 
preferably at least about 99%. 
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[0266] 

The polypeptide of the present invention typically has 
a sequence of at least 3 contiguous amino acids. The amino 
5 acid length of the polypeptide of the present invention may 
be short as long as the peptide is suitable for an intended 
application, but preferably a longer sequence may be used. 
Therefore, the amino acid length may be preferably at least 
4, more preferably at least 5, at least 6, at least 7 , at least 

10 8, at least 9 and at least 10, even more preferably at least 
15 # and still even more preferably at least 20. These lower 
limits of the amino acid length may be present between the 
above-specified numbers (e.g., 11, 12, 13, 14, 16, and the 
like) or above the above -specified numbers (e.g., 21, 22, 30, 

15 and the like) . The upper limit of the length of the polypeptide 
of the present invention may be greater than or equal to the 
full length of the sequence as set forth in SEQ ID NO. 2 as 
long as the peptide is capable of interacting with a given 
agent . 

20 

10267] 

In one embodiment, the Pep5 polypeptide or fragments 
or variants thereof comprise the whole amino acid sequence 
as set forth in SEQ ID NO. 2. More preferably, the Pep5 or 
25 fragments or variants thereof consist of the whole amino acid 
sequence as set forth in SEQ ID NO. 2. 

[0268] 

In one embodiment , nervous diseases , disorders or 
30 conditions to be treated are exemplified herein elsewhere and 
include, for example, Alzheimer 1 s disease, spinal cord injury, 
cerebrovascular disorder, brain injury, and the like. 
Preferably, a nervous disease, disorder or condition intended 
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to be treated by the composition of the present invention may 
be Alzheimer's disease. In another preferred embodiment, 
nervous diseases , disorders or conditions intended to be 
treated by the composition of the present invention may be 
5 spinal cord injury, cerebrovascular disorder, and brain 
injury. 

[0269] 

(Pep5 in the Nucleic Acid Form) 

10 In one aspect, the present invention provides a 

composition comprising a nucleic acid molecule encoding the 
Pep5 polypeptide for regenerating nerves, and a composition 
comprising a nucleic acid molecule encoding the Pep5 
polypeptide for treatment, prophylaxis, diagnosis or 

15 prognosis of nervous diseases, nervous disorders or nervous 
conditions. An effective amount of the composition for 
regeneration , diagnosis , prophylaxis , treatment , or 
prognosis can be determined by those skilled in the art based 
on the disclosures of the present specification using 

20 techniques well known in the art with reference to various 
parameters . For example , such an amount can be determined by 
those skilled in the art with reference to the purpose of use, 
a target disease (type, severity, and the like), the patient's 
age, weight, sex and case history, the form or type of the 

25 cells, and the like (see Shinkei-Naika Chiryo Gaido [Guidance 
to Treatments in Neurological Internal Medicine] , NorioOgawa, 
Chugai-Igaku 1994) . In the present invention, it was revealed 
that regeneration of nerves occurs due to inhibition of neurite 
outgrowth being disrupted by blocking of the p7 5 signal 

30 transduction pathway (by Pep5). The effect of nerve re- 
generation by blocking of a signal transduction pathway has 
not been conventionally known. Therefore, the present 
invention provides an effect more excellent than the prior 
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art . 
[0270] 

In one embodiment of the present invention, the nucleic 
5 acid molecule encoding Pep5 or fragments or variants thereof 
comprise (a) a polynucleotide having the base sequence as set 
forth in SEQ ID NO . 1 or a fragment thereof ; ( b ) a polynucleotide 
encoding a polypeptide having an amino acid sequence as set 
forth in SEQ ID NO. 2 ( CFFRGGFFNHNPRYC ) or a fragment thereof; 

10 (c) a polynucleotide encoding a variant polypeptide having 
the amino acid sequence as set forth in SEQ ID NO. 2 having 
at least one mutation selected from the group consisting of 
one or more amino acid substitutions , additions and deletions , 
and having biological activity; (d) a polynucleotide which 

15 is a splice variant or an allelic variant of the base sequence 
as set forth in SEQ ID NO: 1; (e) a polynucleotide encoding 
,a specie homolog of a polypeptide consisting of the amino acid 
sequence as set forth in SEQ ID NO: 2; (f) polynucleotide 
hybridizable to any one of the polynucleotides described in 

20 (a) to (e) under stringent conditions and encoding a 
polypeptide having biological activity; or (g) a polynu- 
cleotide consisting of a base sequence having at least 70% 
identity to any one of the polynucleotides described in (a) 
to (e) or a complementary sequence thereof and encoding a 

25 polypeptide having biological activity. 

[0271] 

In one preferred embodiment, the number of sub- 
stitutions, additions and deletions described in (c) above 
30 may be limited to, for example, preferably 50 or less, 40 or 
less, 30 or less, 20 or less, 15 or less, 10 or less, 9 or 
less, 8 or less, 7 or less, 6 or less, 5 or less, 4 or less, 
3 or less, or 2 or less. The number of substitutions, additions 
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and deletions is preferably small, but may be large as long 
as the biological activity is maintained (preferably, the 
activity is similar to or substantially the same as that of 
Pep5 ) . 

5 

[0272] 

In another preferred embodiment, the biological 
activity possessed by the above -described variant polypeptide 
includes, but is not limited to, for example, an interaction 

10 with an antibody specific to the polypeptide having the amino 
acid sequence as set forth in SEQ ID NO . 2 or a fragment thereof ; 
an interaction with p75; modulation of the functional 
regulation of Rho GDI by p75; and the like. These activities 
can be measured by, for example, immunological assays, 

15 phosphorylation quantification, or the like. 

[0273] 

In another preferred embodiment, an allelic variant 
advantageously has a homology of at least about 99% with the 
20 nucleic acid sequence as set forth in SEQ ID NO: 1. 

[0274] 

When there is a gene sequence database of a species , 
the above species homolog can be identified by searching the 

25 database using Pep5 of the present invention as a query sequence. 
Alternatively, the above species homolog can be identified 
by screening a gene library of the species using whole or a 
part of Pep5 of the present invention as a probe or a primer. 
Such identification methods are well known in the art and are 

30 described in references described herein. The species 
homolog preferably has, for example, a homology of at least 
about 30% with the nucleic acid sequence as set forth in SEQ 
ID NO: 1. 
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[0275] 

In a preferred embodiment, the identity to any one of 
the polynucleotides described in (a) to (e) above or a 
5 complementary sequence thereof may be at least about 80% , more 
preferably at least about 90%, even more preferably at least 
about 98%, and most preferably at least about 99%. 

[0276] 

10 In a preferred embodiment, the nucleic acid molecule 

of the present invention encoding Pep5 or fragments and 
variants thereof may have a length of at least 8 contiguous 
nucleotides. The appropriate nucleotide length of the nucleic 
acid molecule of the present invention may vary depending on 

15 the purpose of use of the present invention. More preferably, 
the nucleic acid molecule of the present invention may have 
a length of at least 10 contiguous nucleotides, even more 
preferably at least 15 contiguous nucleotides, and still even 
more preferably at least 20 contiguous nucleotides . These lower 

20 limits of the nucleotide length may be present between the 
above-specified numbers (e.g., 9, 11, 12, 13, 14, 16, and the 
like) or above the above- specif ied numbers (e.g., 21, 22 30, 
and the like) . The upper limit of the length of the polypeptide 
of the present invention may be greater than or equal to the 

25 full length of the sequence as set forth in SEQ ID NO. 1 as 
long as the polynucleotide can be used for the intended purpose 
(e.g. marker, primer, and probe). Alternatively, when the 
nucleic acid molecule of the present invention is used as a 
primer, the nucleic acid molecule typically may have a 

30 nucleotide length of at least about 8 , preferably a nucleotide 
length of about 10. When used as a probe, the nucleic acid 
molecule typically may have a nucleotide length of at least 
about 15, and preferably a nucleotide length about 17. 
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[0277] 

In one embodiment , the nucleic acid molecule encoding 
Pep5 or fragments or variants thereof comprise the whole 
5 nucleic acid sequence as set forth in SEQ ID NO. 1. More 
preferably, the nucleic acid molecule encoding Pep5 or 
fragments or variants thereof consist of the whole nucleic 
acid sequence as set forth in SEQ ID NO. 1. 

[0278] 

In one embodiment, nervous diseases, disorders or 
conditions to be treated include, for example, Alzheimer's 
disease, spinal cord in jury , cerebrovascular disorder , brain 
injury, and the like. Preferably, a nervous disease , disorder 
or condition intended to be treated by the composition of the 
present invention may be Alzheimer's disease. In another 
preferred embodiment, nervous diseases, disorders or 
conditions intended to be treated by the composition of the 
present invention may be spinal cord injury, cerebrovascular 
disorder, and brain injury. 

[0279] 

(Agent Specifically Interacting with p75 in the 
Polypeptide Form) 
25 In one aspect, the present invention provides a 

composition comprising an agent capable of specifically 
interacting with a p75 polypeptide for regenerating nerves, 
and a composition comprising an agent capable of specifically 
interacting with a p75 polypeptide for treatment , prophylaxis , 
30 diagnosis or prognosis of nervous diseases, nervous disorders 
or nervous conditions . An effective amount of the composition 
for regeneration, diagnosis, prophylaxis, treatment, or 
prognosis can be determined by those skilled in the art based 
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on the disclosures of the present specification using 
techniques well known in the art with reference to various 
parameters. For example, such an amount can be determined by 
those skilled in the art with reference to the purpose of use, 
a target disease ( type , severity , and the like ) , the patient 1 s 
age, weight, sex and case history, the form or type of the 
cells, and the like (see Shinkei-Naika Chiryo Gaido [Guidance 
to Treatments in Neurological Internal Medicine] , NorioOgawa, 
Chugai-Igaku 1994) . In the present invention, it was revealed 
that regeneration of nerves occurs due to inhibition of neurite 
outgrowth being disrupted by blocking of the p7 5 signal 
transduction pathway (by the agent capable of specifically 
interacting with p75). The effect of nerve regeneration by 
blocking of a signal transduction pathway has not been 
conventionally known . Therefore , the present invention 
provides an effect more excellent than the prior art. 

[0280] 

In one embodiment of the present invention, the agent 
20 of the present invention may be an agent capable of specifically 
interacting with (a) a polypeptide having an amino acid 
sequence as set forth in SEQ ID NO: 4 or a fragment thereof; 
(b) a polypeptide having an amino acid sequence as set forth 
in SEQ ID NO. 4 having at least one mutation selected from 
25 the group consisting of one or more amino acid substitutions, 
additions and deletions, and having biological activity; (c) 
a polypeptide encoded by a splice variant or allelic variant 
of a base sequence as set forth in SEQ ID NO. 3 or 16; (d) 
a polypeptide which is a species homolog of the amino acid 
30 sequence as set forth in SEQ ID NO. 4; or (e) a polypeptide 
having an amino acid sequence having at least 70% homology 
to any one of the polypeptides described in (a) to (d) , and 
having, biological activity. 



10 
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[0281] 

In one preferred embodiment, the number of sub- 
stitutions, additions and deletions described in (b) above 
5 may be limited to, for example, preferably 50 or less, 40 or 
less, 30 or less, 20 or less, 15 or less, 10 or less, 9 or 
less, 8 or less, 7 or less, 6 or less, 5 or less, 4 or less, 
3 or less , or 2 or less . The number of substitutions , additions 
and deletions is preferably small, but may be large as long 
10 as the biological activity is maintained (preferably, the 
activity is similar to or substantially the same as that of 
a product of the p75 gene) . 

[0282] 

15 In a preferred embodiment, an agent of the present 

invention is selected from the group consisting of a nucleic 
acid molecule, a polypeptide, lipid, a sugar chain, organic 
low molecule, and a composite molecule thereof. 

20 [0283] 

In another preferred embodiment, the allelic variant 
described in (c) above preferably has at least 99% homology 
to the amino acid sequence as set forth in SEQ ID NO. 4. 

25 [0284] 

In another preferred embodiment, the above-described 
species homolog can be identified as described above and 
preferably has at least about 30% homology to the amino acid 
sequence as set forth in SEQ ID NO. 4. 

30 

[0285] 

In another preferred embodiment , the biological 
activity possessed by the variant polypeptide described in 
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(e) above includes, but is not limited to, for example, an 
interaction with an antibody specific to the polypeptide having 
the amino acid sequence as set forth in SEQ ID NO . 4 or a fragment 
thereof; an interaction with the Rho GDI polypeptide; and the 
5 like . 

[0286] 

In a preferred embodiment, the above-described 
homology to any one of the polypeptides described in (a) to 
10 (d) above may be at least about 80%, more preferably at least 
about 90%, even more preferably at least about 98%, and most 
preferably at least about 99%. 

[0287] 

15 The polypeptide with which the agent of the present 

invention specifically interacts typically has a sequence of 
at least 3 contiguous amino acids. The amino acid length of 
the polypeptide of the present invention may be short as long 
as the peptide is suitable for an intended application, but 

20 preferably a longer sequence may be used. Therefore , the amino 
acid length may be preferably at least 4, more preferably at 
least 5, at least 6, at least 7, at least 8, at least 9 and 
at least 10, even more preferably at least 15, and still even 
more preferably at least 20. These lower limits of the amino 

25 acid length may be present between the above-specified numbers 
(e. g. , 11, 12, 13, 14, 16, and the like) or above the 
above -specif led numbers (e. g. , 21 , 22 , . . . 30 , and the like) . 
The upper limit of the length of the polypeptide of the present 
invention may be greater than or equal to the full length of 

30 the sequence as set forth in SEQ ID NO. 4 as long as the peptide 
is capable of interacting with a given agent. 
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In a preferred embodiment, the agent of the present 
invention is selected from the group consisting of a nucleic 
acid molecule, a polypeptide, a lipid, a sugar chain, anorganic 
lowmolecule and a composite molecule thereof . More preferably , 
5 the agent of the present invention is antibody or a derivative 
thereof (e. g. , a single chain antibody) . Therefore, the agent 
of the present invention can be used as a probe, 

[0289] 

10 In one embodiment, the p75 polypeptide or fragments 

or variants thereof comprise amino acids 2 73 to 42 7 of SEQ 
ID NO: 4 or amino acids 274 to 425 of SEQ ID NO. 17. More preferably, 
the p75 or fragments or variants thereof consist of amino acids 
393 to 408 of SEQ ID NO: 4 or amino acids 391 to 406 of SEQ 

15 ID NO: 17. 

[0290] 

In one embodiment, nervous diseases, disorders or 
conditions to be treated include, for example, Alzheimer's 

20 disease, spinal cord injury, cerebrovascular disorder , brain 
injury, and the like. Preferably, a nervous disease, disorder 
or condition intended to be treated by the composition of the 
present invention may be Alzheimer's disease. In another 
preferred embodiment , nervous diseases , disorders or 

25 conditions intended to be treated by the composition of the 
present invention may be spinal cord injury, cerebrovascular 
disorder, and brain injury. 

[0291] 

30 In a preferred embodiment, the agent of the present 

invention may be advantageously labeled or capable of being 
bound to a label. When labeled, various states which can be 
measured using the agent of the present invention can be 
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directly and/or readily measured. Any label can be used as 
long as it can be identified. Examples of a label include, 
but are not limited to, a fluorescent label, a chemically light 
emitting label, a radiolabel, and the like. Alternatively, 
5 when the agent interacts with an antibody or the like in an 
immune reaction, a system which is commonly used in an immune 
reaction, such as biotin-streptavidin may be used. 

[0292] 

10 (Agent Interacting with p75 Polypeptide in the Nucleic 

Acid Form) 

In one aspect , the present invention provides a 
composition comprising an agent capable of specifically 
interacting with a nucleic acid molecule encoding the p75 

15 polypeptide for regenerating nerves, and a composition 
comprising an agent capable of specifically interacting with 
a nucleic acid molecule encoding the p7 5 polypeptide for 
treatment, prophylaxis, diagnosis or prognosis of nervous 
diseases, nervous disorders or nervous conditions. An 

20 effective amount of the composition for regeneration, 
diagnosis, prophylaxis, treatment, or prognosis can be 
determined by those skilled in the art based on the disclosures 
of the present specification using techniques well known in 
the art with reference to various parameters. For example, 

25 such an amount can be determined by those skilled in the art 
with reference to the purpose of use, a target disease (type, 
severity, and the like), the patient's age, weight, sex and 
case history, the form or type of the cells, and the like (see 
Shinkei-Naika Chiryo Gaido [Guidance to Treatments in 

30 Neurological Internal Medicine], Norio Ogawa, Chugai-Igaku 
1994). In the present invention, it was revealed that 
regeneration of nerves occurs due to inhibition of neurite 
outgrowth being disrupted by blocking of the p75 signal 
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transduction pathway (by the agent capable of specifically 
interacting with p75). The effect of nerve regeneration by 
blocking of a signal transduction pathway has not been 
conventionally known. Therefore, the present invention 
5 provides an effect more excellent than the prior art. 

[0293] 

In one embodiment of the present invention, the agent 
may be an agent capable of specifically interacting with a 

10 polynucleotide encoding (a) a polynucleotide having the base 
sequence as set forth in SEQ ID NO . 3 or 1 6 or a fragment sequence 
thereof; (b) a polynucleotide encoding a polypeptide having 
an amino acid sequence as set forth in SEQ ID NO. 4 or a fragment 
thereof; (c) a polynucleotide encoding a variant polypeptide 

15 having the amino acid sequence as set forth in SEQ ID NO: 4 
having at least one mutation selected from the group consisting 
of one or more amino acid substitutions, additions and 
deletions, and having biological activity; (d) a polynu- 
cleotide which is a splice variant or allelic variant of the 

20 base sequence as set forth in SEQ ID NO. 3 or 16; (e) a 
polynucleotide encoding a species homolog of the polypeptide 
having the amino acid sequence as set forth in SEQ ID NO. 4; 
(f) a polynucleotide hybridizable to any one of the 
polynucleotides described in (a) to (e) above under stringent 

25 conditions and encoding a polypeptide having biological 
activity; or (g) a polynucleotide consisting of abase sequence 
having at least 70% identity to any one of the polynucleotides 
described in (a) to (e) or a complementary sequence thereof 
and encoding a polypeptide having biological activity. 

30 

[0294] 

In one preferred embodiment, the number of sub- 
stitutions, additions and deletions described in (c) above 
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may be limited to, for example, preferably 50 or less, 40 or 
less, 30 or less, 20 or less, 15 or less, 10 or less, 9 or 
less, 8 or less, 7 or less, 6 or less, 5 or less, 4 or less, 
3 or less, or 2 or less. The number of substitutions, additions 
5 and deletions is preferably small, but may be large as long 
as the biological activity is maintained (preferably, the 
activity is similar to or substantially the same as that of 
a product of the p75 gene). 

10 [0295] 

In another preferred embodiment, the biological 
activity possessed by the above-described variant polypeptide 
includes, but is not limited to, for example, an interaction 
with an antibody specific to the polypeptide having the amino 
15 acid sequence as set forth in SEQ ID NO . 4 or a fragment thereof ; 
an interaction with p75; modulation of the functional 
regulation of Rho GDI by p75; and the like. These activities 
can be measured by, for example, immunological assays, 
phosphorylation quantification, or the like. 

20 

[0296] 

In another preferred embodiment, the allelic variant 
adventurously has at least 99% homology to the nucleic acid 
sequence as set forth in SEQ ID NO. 3 or 16. 

25 

[0297] 

The above -described species homolog can be identified 
by searching a gene sequence database for the species of the 
species homolog using the p75 of the present invention as a 
30 query sequence, if such a database is available . Alternatively, 
the species homolog can be identified by using the whole or 
part of p75 of the present invention as a probe or a primer 
to screen gene libraries of the species . Such an identification 
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method is well known in the art and is described in references 
as described herein. The species homolog preferably has at 
least about 30% homology to the nucleic acid sequence as set 
forth in SEQ ID NO: 3 or 16. 

5 

[0298] 

In a preferred embodiment, the identity to any one of 
the polynucleotides described in (a) to (e) above or a 
complementary sequence thereof may be at least about 80% , more 
10 preferably at least about 90%, even more preferably at least 
about 98%, and most preferably at least about 99%. 

[0299] 

In a preferred embodiment, the nucleic acid molecule 

15 of the present invention encoding p75 or fragments and variants 
thereof may have a length of at least 8 contiguous nucleotides . 
The appropriate nucleotide length of the nucleic acid molecule 
of the present invention may vary depending on the purpose 
of use of the present invention. More preferably, the nucleic 

20 acid molecule of the present invention may have a length of 
at least 10 contiguous nucleotides, even more preferably at 
least 15 contiguous nucleotides , and still even more preferably 
at least 20 contiguous nucleotides. These lower limits of the 
nucleotide length may be present between the above -specified 

25 numbers (e. g., 9, 11, 12, 13, 14, 16, and the like) or above 
the above -specified numbers (e. g. , 21, 22, . . .30, and the like) . 
The upper limit of the length of the nucleic acid molecule 
of the present invention may be greater than or equal to the 
full length of the sequence as set forth in SEQ ID NO. 3 or 

30 16 as long as the polynucleotide can be used for the intended 
purpose (e. g. marker, primer and probe ) . Alternatively, when 
the nucleic acid molecule of the present invention is used 
as a primer, the nucleic acid molecule typically may have a 
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nucleotide length of at least about 8, preferably a nucleotide 
length of about 10. When used as a probe , the nucleic acid 
molecule typically may have a nucleotide length of at least 
about 15, and preferably a nucleotide length about 17. 

5 

[0300] 

In one embodiment , the nucleic acid molecule encoding 
p75 or fragments or variants thereof comprise amino acids 114 
to 1397 of the nucleic acid sequence as set forth in SEQ ID 

10 NO. 3 or amino acids 114 to 1397 of the nucleic acid sequence 
as set forth in SEQ ID NO. 16. More preferably, the nucleic 
acid molecule encoding p75 or fragments or variants thereof 
consist of amino acids 1 to 3386 of the nucleic acid sequence 
as set forth in SEQ ID NO. 3 or amino acids 1 to 3259 of the 

15 nucleic acid sequence as set forth in SEQ ID NO. 16. 

[0301] 

In one embodiment , nervous diseases , disorders or 
conditions to be treated include Alzheimer's disease, spinal 

20 cord injury, cerebrovascular disorder, brain injury, and the 
like. Preferably, a nervous disease, disorder or condition 
intended to be treated by the composition of the present 
invention may be Alzheimer's disease. In another preferred 
embodiment , nervous diseases , disorders or conditions 

25 intended to be treated by the composition of the present 
invention may be spinal cord injury, cerebrovascular disorder , 
and brain injury. 

[0302] 

30 In a preferred embodiment, the agent of the present 

invention is selected from the group consisting of a nucleic 
acid molecule , a polypeptide, a lipid, a sugar chain, a organic 
low molecule and a composite molecule thereof . 
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[0303] 

In a preferred embodiment, the agent of the present 
invention is a nucleic acid molecule. When the agent of the 
5 present invention is a nucleic acid molecule, such a nucleic 
acid molecule may have a length of at least 8 contiguous 
nucleotides . The appropriate nucleotide length of the nucleic 
acid molecule of the present invention may vary depending on 
the purpose of use of the present invention. More preferably, 

10 the nucleic acid molecule of the present invention may have 
a length of at least 10 contiguous nucleotides, even more 
preferably at least 15 contiguous nucleotides, and still even 
morepref erably at least 20 contiguous nucleotides . These lower 
limits of the nucleotide length may be present between the 

15 above- specif led numbers (e. g. , 9, 11, 12, 13, 14, 16, and 
the like) or above the above-specified numbers (e.g., 21, 
22, . . .30, and the like) . The upper limit of the length of the 
polynucleotide of the present invention may be greater than 
or equal to the full length of the sequence as set forth in 

20 SEQ ID NO: 3 or 16 as long as the polynucleotide can be used 
for the intended purpose (e. g. marker, primer and probe). 
Alternatively, when the nucleic acid molecule of the present 
invention is used as a primer, the nucleic acid molecule 
typically may have a nucleotide length of at least about 8, 

25 preferably a nucleotide length of about 10. When used as a 
probe, the nucleic acid molecule typically may have a 
nucleotide length of at least about 15, and preferably a 
nucleotide length about 17. 

30 [0304] 

Therefore, in an illustrative embodiment, the agent 
of the present invention maybe a nucleic acid molecule sequence 
having a sequence complementary to any of the nucleic acid 
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sequences of the polynucleotides (a) to (g) or a sequence having 
at least 70% identity thereto. 

[0305] 

5 In another illustrative embodiment, the agent of the 

present invention may be a nucleic acid molecule hybridizable 
to any of the nucleic acid sequences of the polynucleotides 
(a) to (g). 

10 [0306] 

(p75 Extracellular Domain in the Polypeptide Form) 
In one aspect, the present invention provides a 
composition comprising a p75 extracellular domain polypeptide 
for regenerating nerves, and a composition comprising a p75 

15 extracellular domain polypeptide for treatment , prophylaxis , 
diagnosis or prognosis of nervous diseases , nervous disorders 
or nervous conditions. An effective amount of the composition 
for regeneration, diagnosis, prophylaxis, treatment, or 
prognosis can be determined by those skilled in the art based 

20 on the disclosures of the present specification using 
techniques well known in the art with reference to various 
parameters. For example, such an amount can be determined by 
those skilled in the art with reference to the purpose of use, 
a target disease (type, severity, and the like) , the patient "s 

25 age, weight, sex and case history, the form or type of the 
cells, and the like (see Shinkei-Naika Chiryo Gaido [Guidance 
to Treatments in Neurological Internal Medicine] , NorioOgawa, 
Chugai-Igaku 1994) . In the present invention, it was revealed 
that regeneration of nerves occurs due to inhibition of neurite 

30 outgrowth being disrupted by blocking of the p75 signal 
transduction pathway (by the p75 extracellular domain 
polypeptide). The effect of nerve regeneration by blocking 
of a signal transduction pathway has not been conventionally 
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known. Therefore, the present invention provides an effect 
more excellent than the prior art . 

[0307] 

5 In one embodiment, the p75 extracellular domain of the 

present invention comprises (a) a polypeptide encoded by 
nucleotides 198 to 863 or nucleotides 201 to 866 of the nucleic 
acid sequence as set forth in SEQ ID NO. 3 or 16 or a fragment 
thereof; (b) a polypeptide having amino acids 29 to 250 or 

10 30 to 251 of the amino acid sequence as set forth in SEQ ID 
NO. 4 or a fragment thereof; (c) a variant polypeptide having 
amino acids 29 to 250 or 30 to 251 of the amino acid sequence 
as set forth in SEQ ID NO . 4 having at least one mutation selected 
from the group consisting of one or more amino acid sub- 

15 stitutions, additions and deletions, and having biological 
activity; (d) a polypeptide encoded by a splice variant or 
allelic variant of nucleotides 198 to 863 or 201 to 866 of 
the base sequence as set forth in SEQ ID NO. 3 or 16, 
respectively; (e) a polypeptide which is a species homolog 

20 of a polypeptide having amino acids 29 to 250 or 30 to 251 
of the amino acid sequence as set forth in SEQ ID NO. 4, 
respectively; or (f ) a polypeptide consisting of an amino acid 
sequence having at least 70% identity to any one of the 
polypeptides described in (a) to (e), and having biological 

25 activity. 

[0308] 

In one preferred embodiment, the number of sub- 
stitutions, additions and deletions described in (b) above 
30 may be limited to, for example, preferably 50 or less, 40 or 
less, 30 or less, 20 or less, 15 or less, 10 or less, 9 or 
less, 8 or less, 7 or less, 6 or less, 5 or less, 4 or less, 
3 or less, or 2 or less. The number of substitutions, additions 



2003-092923 

- 146 - 

and deletions is preferably smaller, but may be large as long 
as the biological activity is maintained (preferably, the 
activity is similar to or substantially the same as that of 
a product of the p75 gene). 

[0309] 

In another preferred embodiment, the allelic variant 
described in (c) above preferably has at least 99% homology 
to the amino acid sequence as set forth in SEQ ID NO. 4. 

[0310] 

In another preferred embodiment, the above -described 
species homolog can be identified as described above in the 
specification and preferably has at least about 30% homology 
to the amino acid sequence as set forth in SEQ ID NO. 4. 

[0311] 

The above -described species homolog can be identified 
by searching a gene sequence database for the species of the 
20 species homolog using the p75 of the present invention as a 
query sequence , if such a database is available . Alternatively , 
the species homolog can be identified by using the whole or 
part of p75 of the present invention as a probe or a primer 
to screen gene libraries of the species . Such an identification 
25 method is well known in the art and is described in references 
as described herein. The species homolog preferably has at 
least about 30% homology to the nucleic acid sequence as set 
forth in SEQ ID NO. 3 or 16 or the amino acid sequence as set 
forth in SEQ ID NO. 4. 

30 

[0312] 

In another preferred embodiment, the biological 
activity possessed by the variant polypeptide described in 
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(e) above includes, but is not limited to, for example, an 
interaction with an antibody specific to the polypeptide 
consisting of the amino acid sequence as set forth in SEQ ID 
NO. 4 or a fragment thereof; an interaction with the Pep5 
5 polypeptide; an interactin with Rho, an interactin with GTlb, 
an interactin with MAG, an interactin with NgR, an interactin 
with Nogo, an interactin with OMgp, the modulation of the 
functional regulation of Rho GDI by p75; and the like. These 
interactions can be measured by immunoassays, phophorylation 
10 quantification, and the like. 

[0313] 

In a preferred embodiment, the above -described 
homology to any one of the polypeptides described in (a) to 
15 (d) above may be at least about 80%, more preferably at least 
about 90%, even more preferably at least about 98%, and most 
preferably at least about 99%. 

[0314] 

20 The polypeptide of the present invention typically has 

a sequence of at least 3 contiguous amino acids . The amino 
acid length of the polypeptide of the present invention may 
be short as long as the peptide is suitable for an intended 
application, but preferably a longer sequence may be used. 

25 Therefore, the amino acid length may be preferably at least 
4, more preferably at least 5, at least 6, at least 7, at least 
8, at least 9 and at least 10, even more preferably at least 
15, and still even more preferably at least 20. These lower 
limits of the amino acid length may be present between the 

30 above -specified numbers (e. g., 11, 12, 13, 14, 16, and the 
like) or above the above -specified numbers (e. g. , 21 , 22 , . • . 30, 
and the like) . The upper limit of the length of the polypeptide 
of the present invention may be greater than or equal to the 



- 148 - 



2003-092923 



full length of the sequence as set forth in SEQ ID NO. 4 as 
long as the peptide is capable of interacting with a given 
agent . 

5 [0315] 

In one embodiment, the p7 5 extracellular domain 
polypeptide or fragments or variants thereof comprise amino 
acids 29 to 250 or 30 to 251 of SEQ ID NO. 4 or 17 , respectively. 
More preferably, the p75 extracellular domain polypeptide or 
10 fragments or variants thereof consist of amino acids 29 to 
250 or 30 to 251 of SEQ ID NO. 4 or 17, respectively. 

[0316] 

In one embodiment, nervous diseases, disorders or 
15 conditions to be treated are exemplified herein elsewhere and 
include, for example, Alzheimer ' s disease, spinal cord in jury , 
cerebrovascular disorder, brain injury, and the like. 
Preferably, a nervous disease, disorder or condition intended 
to be treated by the composition of the present invention may 
20 be Alzheimer's disease. In another preferred embodiment, 
nervous diseases, disorders or conditions intended to be 
treated by the composition of the present invention may be 
spinal cord injury, cerebrovascular disorder, and brain 
injury. 

25 

[0317] 

In another embodiment, the p75 extracellular domain 
of the present invention is preferably soluble . Such a soluble 
peptide can be prepared by removing the whole or a part of 
30 the transmembrane domain using genetic engineering or 
synthesis . 
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(p7 5 Extracellular Domain Polypeptide in the Nucleic 
Acid Form) 

In one aspect, the present invention provides a 
composition comprising a nucleic acid molecule encoding the 
5 p75 extracellular domain polypeptide for regenerating nerves , 
and a composition comprising a nucleic acid molecule encoding 
the p75 extracellular domain polypeptide for treatment, 
prophylaxis, diagnosis or prognosis of nervous diseases, 
nervous disorders or nervous conditions. An effective amount 

10 of the composition for regeneration, diagnosis, prophylaxis, 
treatment , or prognosis can be determined by those skilled 
in the art based on the disclosures of the present specification 
using techniques well known in the art with reference to various 
parameters. For example, such an amount can be determined by 

15 those skilled in the art with reference to the purpose of use, 
a target disease (type, severity, and the like) , the patient's 
age, weight, sex and case history, the form or type of the 
cells, and the like (see Shinkei-Naika Chiryo Gaido [Guidance 
to Treatments in Neurological Internal Medicine ] , NorioOgawa, 

20 Chugai-Igaku 1994) . In the present invention, it was revealed 
that regeneration of nerves occurs due to inhibition of neurite 
outgrowth being disrupted by blocking of the p75 signal 
transduction pathway (by the p75 extracellular domain). The 
effect of nerve regeneration by blocking of a signal 

25 transduction pathway has not been conventionally known. 
Therefore, the present invention provides an effect more 
excellent than the prior art . 

[0319] 

30 In one embodiment, the p75 extracellular domain of the 

present invention comprise a polynucleotide selected from the 
group consisting of (a) a polynucleotide having nucleotides 
198 to 863 or nucleotides 201 to 866 of the base sequence as 
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set forth in SEQ ID NO. 3 or 16, respectively, or a fragment 
thereof; (b) a polynucleotide encoding amino acids 29 to 250 
or 30 to 251 of the amino acid sequence as set forth in SEQ 
ID NO. 4 or 17 or a fragment thereof; (c) a polynucleotide 
5 encoding a variant polypeptide having amino acids 29 to 250 
or 30 to 251 of the amino acid sequence as set forth in SEQ 
ID NO. 4 or 17 having at least one mutation selected from the 
group consisting of one or more amino acid substitutions, 
additions and deletions, and having biological activity; (d) 

10 a polynucleotide which is a splice variant or allelic variant 
of nucleotides 198 to 863 or 201 to 866 of the base sequence 
as set forth in SEQ ID NO. 3 or 16, respectively; (e) a 
polynucleotide encoding a species homolog of a polypeptide 
having amino acids 29 to 250 or 30 to 251 of the amino acid 

15 sequence as set forth in SEQ ID NO. 4; (f ) a polynucleotide 
hybridizable to any one of the polynucleotide described in 
(a) to (e) , and encoding a polypeptide having biological 
activity; and (g) a polynucleotide consisting of a base 
sequence having at least 70% identity to any one of the 

20 polynucleotides described in (a) to (e) or a complementary 
sequence thereof and encoding a polypeptide having biological 
activity. 

[0320] 

25 In one preferred embodiment, the number of sub- 

stitutions, additions and deletions described in (c) above 
may be limited to, for example, preferably 50 or less, 40 or 
less, 30 or less, 20 or less, 15 or less, 10 or less, 9 or 
less, 8 or less, 7 or less, 6 or less, 5 or less, 4 or less, 

30 3 or less , or 2 or less . The number of substitutions , additions 
and deletions is preferably smaller, but may be large as long 
as the biological activity is maintained (preferably, the 
activity is similar to or substantially the same as that of 
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a product of the p75 extracellular domain polypeptide). 
[0321] 

In another preferred embodiment, the biological 
5 activity possessed by the above- described variant polypeptide 
includes, but is not limited to, for example, an interaction 
with an antibody specific to the polypeptide consisting of 
the amino acid sequence as set forth in SEQ ID NO . 4 or a fragment 
thereof; an interaction with an antibody specific to a 

10 polypeptide consisting of an amino acid sequence as set forth 
in SEQ ID NO. 4 or a fragment thereof; an interaction with 
the Pep5; an interactin with Rho, an interactin with GTlb, 
an interactin with MAG, an interactin with NgR, an interactin 
with Nogo, an interactin with OMgp; modulation of the 

15 functional regulation of Rho GDI by p75; and the like. These 
activities can be measured by, for example, immunological 
assays, phosphorylation quantification, or the like. 

[0322] 

20 In another preferred embodiment, the allelic variant 

described above adventurously has at least 99% homology to 
the nucleic acid sequence as set forth in SEQ ID NO. 3 or 16. 

[0323] 

25 The above -described species homolog can be identified 

by searching a gene sequence database for the species of the 
species homolog using the p75 extracellular domain of the 
present invention as a query sequence, if such a database is 
available. Alternatively, the species homolog can be 

30 identified by using the whole or part of the p75 extracellular 
domain of the present invention as a probe or a primer to screen 
gene libraries of the species . Such an identification method 
is well known in the art and is described in references as 
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described herein. For example, the species homolog 
preferably has at least about 30% homology to the nucleic acid 
sequence as set forth in SEQ ID NO. 3 or 16. 

5 [0324] 

In a preferred embodiment, the identity to any one of 
the polynucleotides described in (a) to (e) above or a 
complementary sequence thereof may be at least about 80% , more 
preferably at least about 90% , even more preferably at least 
10 about 98%, and most preferably at least about 99%. 

[0325] 

In a preferred embodiment, the nucleic acid molecule 
of the present invention encoding the p75 extracellular domain 

15 polypeptide or fragments and variants thereof may have a length 
of at least 8 contiguous nucleotides . The appropriate 
nucleotide length of the nucleic acid molecule of the present 
invention may vary depending on the purpose of use of the present 
invention. More preferably, the nucleic acid molecule of the 

20 present invention may have a length of at least 10 contiguous 
nucleotides, even more preferably at least 15 contiguous 
nucleotides, and still even more preferably at least 20 
contiguous nucleotides . These lower limits of the nucleotide 
lengthmaybe present between the above-specif ied numbers (e.g. , 

25 9 , 11 , 12 , 13 , 14 , 16 , and the like ) or above the above -specif ied 
numbers (e. g. , 21 , 22 , . . .30, and the like) . The upper limit 
of the length of the polynucleotide of the present invention 
may be greater than or equal to the full length of the sequence 
as set forth in SEQ ID NO. 1 as long as the polynucleotide 

30 can be used for the intended purpose (e. g. marker, primer 
and probe) . Alternatively, when the nucleic acid molecule of 
the present invention is used as a primer, the nucleic acid 
molecule typically may have a nucleotide length of at least 
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about 8, preferably a nucleotide length of about 10. When used 
as a probe, the nucleic acid molecule typically may have a 
nucleotide length of at least about 15, and preferably a 
nucleotide length about 17. 

5 

[0326] 

In one embodiment, the nucleic acid molecule encoding 
the p75 extracellular domain polypeptide or fragments or 
variants thereof comprise nucleotides 198 to 863 or 201 to 

10 866 of the nucleic acid sequence as set forth in SEQ ID NO. 
3 or 16, respectively. More preferably, the nucleic acid 
molecule encoding the p75 extracellular domain or fragments 
or variants thereof consist of nucleotides 198 to 863 or 201 
to 866 of the nucleic acid sequence as set forth in SEQ ID 

15 NO. 3 or 16 , respectively. 

[0327] 

In one embodiment , nervous diseases , disorders or 
conditions to be treated are exemplified herein elsewhere and 

20 include, for example, Alzheimer 1 s disease , spinal cord in jury , 
cerebrovascular disorder, brain injury, and the like. 
Preferably, a nervous disease, disorder or condition intended 
to be treated by the composition of the present invention may 
be Alzheimer's disease. In another preferred embodiment, 

25 nervous diseases, disorders or conditions intended to be 
treated by the composition of the present invention may be 
spinal cord injury, cerebrovascular disorder, and brain 
injury. 

30 [0328] 

In another embodiment, the p75 extracellular domain 
polypeptide of the present invention is preferably soluble. 
Such a soluble peptide can be prepared by removing the whole 
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or a part of the transmembrane domain using genetic engineering 
or synthesis. 

[0329] 

5 (Agent Specifically Interacting with Rho GDI 

Polypeptide ) 

In one aspect, the present invention provides a 
composition comprising an agent capable of specifically 
interacting with a Rho GDI polypeptide for regenerating nerves , 

10 and a composition comprising an agent capable of specifically 
interacting with a Rho GDI polypeptide for treatment, 
prophylaxis, diagnosis or prognosis of nervous diseases, 
nervous disorders or nervous conditions. An effective amount 
of the composition for regeneration, diagnosis, prophylaxis, 

15 treatment, or prognosis can be determined by those skilled 
in the art based on the disclosures of the present specification 
using techniques well known in the art with reference to various 
parameters. For example, such an amount can be determined by 
those skilled in the art with reference to the purpose of use, 

20 a target disease (type, severity, and the like) , the patient f s 
age, weight, sex and case history* the form or type of the 
cells, and the like (see Shinkei-Naika Chiryo Gaido [Guidance 
to Treatments in Neurological Internal Medicine] , NorioOgawa, 
Chugai-Igaku 1994) . In the present invention, it was revealed 

25 that regeneration of nerves occurs due to inhibition of neurite 
outgrowth being disrupted by blocking of the p75 signal 
transduction pathway (by the agent specifically interacting 
with the Rho GDI polypeptide) . The effect of nerve regeneration 
by blocking of a signal transduction pathway has not been 

30 conventionally known. Therefore, the present invention 
provides an effect more excellent than the prior art. 
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In one embodiment of the present invention, the agent 
of the present invention may be an agent capable of specifically 
interacting with (a) a polypeptide encoded by the nucleic acid 
sequence as set forth in SEQ ID NO. 5 or a fragment thereof; 
5 (b) a polypeptide having an amino acid sequence as set forth 
in SEQ ID NO. 6; (c) a variant polypeptide having an amino 
acid sequence as set forth in SEQ ID NO. 6 having at least 
one mutation selected from the group consisting of one or more 
amino acid substitutions , additions and deletions , and having 

10 biological activity; (d) a polypeptide encoded by a splice 
variant or allelic variant of the base sequence as set forth 
in SEQ ID NO. 5; (e) a polypeptide which is a species homolog 
of the amino having an_acid sequence as set forth in SEQ ID 
NO. 6; or ( f ) a polypeptide having an amino acid sequence having 

15 at least 70% identity to any one of the polypeptides described 
in (a) to (e), and having biological activity. 

[0331] 

In one preferred embodiment, the number of sub- 
20 stitutions, additions and deletions described in (b) above 
may be limited to, for example, preferably 50 or less, 40 or 
less, 30 or less, 20 or less, 15 or less, 10 or less, 9 or 
less, 8 or less, 7 or less, 6 or less, 5 or less, 4 or less, 
3 or less , or 2 or less . The number of substitutions , additions 
25 and deletions is preferably smaller, but may be large as long 
as the biological activity is maintained (preferably, the 
activity is similar to or substantially the same as that of 
a product of the Rho GDI gene). 

30 [0332] 

In a preferred embodiment, the agent of the present 
invention is selected from the group consisting of a nucleic 
acid molecule, a polypeptide , a lipid, a sugar chain, anorganic 
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low molecule, and a composite molecule thereof. 
[0333] 

In another preferred embodiment , the allelic variant 
5 described in (c) above preferably has at least 99% homology 
to the amino acid sequence as set forth in SEQ ID NO. 4. 

[0334] 

In another preferred embodiment, the above -described 
10 species homolog can be identified as described above and 
preferably has at least about 30% homology to the amino acid 
sequence as set forth in SEQ ID NO. 6. 

[0335] 

15 In another preferred embodiment, the biological 

activity possessed by the variant polypeptide described in 
(e) above includes, but not limited to, for example, an 
interaction with an antibody specific to the polypeptide having 
the amino acid sequence as set forth in SEQ ID NO. 6 or a fragment 

20 thereof; an interaction with the p7 5 polypeptide ; and the like. 

[0336] 

In a preferred embodiment, the above-described 
homology to any one of the polypeptides described in (a) to 
25 (d) above may be at least about 80%, more preferably at least 
about 90%, even more preferably at least about 98%, and most 
preferably at least about 99%. 

[0337] 

30 The polypeptide with which the agent of the present 

invention specifically interacts typically has a sequence of 
at least 3 contiguous amino acids. The amino acid length of 
the polypeptide of the present invention may be short as long 
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as the polynucleotide is suitable for an intended application , 
but preferably a longer sequence may be used. Therefore, the 
amino acid length may be preferably at least 4 , more preferably 
at least 5, at least 6, at least 7, at least 8, at least 9 
5 and at least 10, even more preferably at least 15, and still 
even more preferably at least 20. These lower limits of the 
amino acid length may be present between the above- specif led 
numbers (e.g., 11, 12, 13, 14, 16, and the like) or above the 
above-specified numbers (e.g., 21, 22,... 30, and the like) . 
10 The upper limit of the length of the polypeptide of the present 
invention may be greater than or equal to the full length of 
the sequence as set forth in SEQ ID NO. 6 as long as the peptide 
is capable of interacting with a given agent. 

15 [0338] 

In a preferred embodiment, the agent of the present 
invention is selected from the group consisting of a nucleic 
acid molecule, a polypeptide, a lipid, a sugar chain, anorganic 
lowmolecule and a composite molecule thereof . More preferably , 
20 the agent of the present invention is antibody or a derivative 
thereof (e. g. , a single chain antibody). Therefore, the 
agent of the present invention can be used as a probe. 

[0339] 

.25 In one embodiment , the Rho GDI polypeptide or fragments 

or variants thereof comprise the whole amino acid sequence 
as set forth in SEQ ID NO. 6. More preferably, the Rho GDI 
or fragments or variants thereof consist of the whole amino 
acid sequence as set forth in SEQ ID NO. 6. 

30 

[0340] 

In one embodiment , nervous diseases , disorders or 
conditions to be treated are exemplified herein elsewhere and 
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include, for example, Alzheimer 1 s disease , spinal cord injury , 
cerebrovascular disorder, brain injury, and the like. 
Preferably, a nervous disease, disorder or condition intended 
to be treated by the composition of the present invention may 
5 be Alzheimer's disease. In another preferred embodiment, 
nervous diseases , disorders or conditions intended to be 
treated by the composition of the present invention may be 
spinal cord injury, cerebrovascular disorder, and brain 
injury. 

10 

[0341] 

(Agent Interacting with a Nucleic Acid Molecule 
Encoding the Rho GDI Polypeptide) 

In one aspect, the present invention provides a 

15 composition comprising an agent specifically interacting with 
a nucleic acid molecule encoding the Rho GDI polypeptide for 
regenerating nerves, and a composition comprising an agent 
of specifically interacting with a nucleic acid molecule 
encoding the Rho GDI polypeptide for treatment , prophylaxis , 

20 diagnosis or prognosis of nervous diseases , nervous disorders 
or nervous conditions . An effective amount of the composition 
for regeneration, diagnosis, prophylaxis, treatment, or 
prognosis can be determined by those skilled in the art based 
on the disclosures of the present specification using 

25 techniques well known in the art with reference to various 
parameters. For example, such an amount can be determined by 
those skilled in the art with reference to the purpose of use, 
a target disease (type, severity, and the like) , the patient's 
age, weight, sex and case history, the form or type of the 

30 cells, and the like (see Shinkei-Naika Chiryo Gaido [Guidance 
to Treatments in Neurological Internal Medicine] , NorioOgawa, 
Chugai-Igaku 1994) . In the present invention, it was revealed 
that regeneration of nerves occurs due to inhibition of neurite 
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outgrowth being disrupted by blocking of the p7 5 signal 
transduction pathway (by the agent capable of specifically 
interacting with the Rho GDI polypeptide) . The effect of nerve 
regeneration by blocking of a signal transduction pathway has 
5 not been conventionally known. Therefore, the present 
invention provides an effect more excellent than the prior 
art . 

[0342] 

10 In one embodiment of the present invention, the agent 

may be an agent specifically interacting with (a) a 
polynucleotide having the base sequence as set forth in SEQ 
ID NO, 5 or a fragment thereof; (b) a polynucleotide encoding 
a polypeptide having an amino acid sequence as set forth in 

15 SEQ ID NO. 6 or a fragment thereof ; (c) a polynucleotide encoding 
a variant polypeptide having the amino acid sequence as set 
forth in SEQ ID NO. 6 having at least one mutation selected 
from the group consisting of one or more amino acid sub- 
stitutions, additions and deletions, and having biological 

20 activity; (d) a polynucleotide which is a splice variant or 
allelic variant of the base sequence as set forth in SEQ ID 
NO. 5; (e) a polynucleotide encoding a species homolog of the 
polypeptide consisting of the amino acid sequence as set forth 
in SEQ ID NO. 6; (f ) a polynucleotide hybridizable to any one 

25 of the polynucleotides described in (a) to (e) above under 
stringent conditions and encoding a polypeptide having 
biological activity; or (g) a polynucleotide having a base 
sequence consisting of at least 70% identity to any one of 
the polynucleotides described in (a) to (e) or a complementary 

30 sequence thereof and encoding a polypeptide having biological 
activity. 



[0343] 



- 160 - 



2003-092923 



In one preferred embodiment, the number of sub- 
stitutions, additions and deletions described in (c) above 
may be limited to, for example, preferably 50 or less, 40 or 
less, 30 or less, 20 or less, 15 or less, 10 or less, 9 or 
5 less, 8 or less, 7 or less, 6 or less, 5 or less, 4 or less, 
3 or less, or 2 or less. The number of substitutions, additions 
and deletions is preferably smaller, but may be large as long 
as the biological activity is maintained (preferably, the 
activity is similar to or substantially the same as that of 
10 a product of the Rho GDI gene). 

[0344] 

In another preferred embodiment, the biological 
activity possessed by the above -described variant polypeptide 

15 includes, but is not limited to, for example, an interaction 
with an antibody specific to the polypeptide having the amino 
acid sequence as set forth in SEQ ID NO. 6 or a fragment thereof; 
an interaction with p75; modulation of the functional 
regulation of Rho GDI by p75; and the like. These activities 

20 can be measured by, for example, immunological assays, 
phosphorylation quantification, or the like. 

[0345] 

In another preferred embodiment , the allelic variant 
25 described above has at least 99% homology to the nucleic acid 
sequence as set forth in SEQ ID NO. 5. 

[0346] 

The above -de scribed species homolog can be identified 
30 by searching a gene sequence database for the species of the 
species homolog using the Rho GDI of the present invention 
as a query sequence, if such a database is available. 
Alternatively, the species homolog can be identified by using 
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the whole or part of the Rho GDI of the present invention as 
a probe or a primer to screen gene libraries of the species. 
Such an identification method is well known in the art and 
is described in references as described herein. For example, 
5 the species homolog preferably has at least about 30% homology 
to the nucleic acid sequence as set forth in SEQ ID NO. 5. 

[0347] 

In a preferred embodiment, the identity to any one of 
10 the polynucleotides described in (a) to (e) above or a 
complementary sequence thereof may be at least about 80% , more 
preferably at least about 90%, even more preferably at least 
about 98%, and most preferably at least about 99%. 

15 [0348] 

In a preferred embodiment, the nucleic acid molecule 
of the present invention encoding Rho GDI or fragments and 
variants thereof may have a length of at least 8 contiguous 
nucleotides . The appropriate nucleotide length of the nucleic 

20 acid molecule of the present invention may vary depending on 
the purpose of use of the present invention. More preferably, 
the nucleic acid molecule of the present invention may have 
a length of at least 10 contiguous nucleotides, even more 
preferably at least 15 contiguous nucleotides, and still even 

25 more preferably at least 20 contiguous nucleotides . These lower 
limits of the nucleotide length may be present between the 
above- specif led numbers (e. g. # 9, 11, 12, 13, 14, 16, and 
the like) or above the above -specif led numbers (e. g. , 21, 
22,... 30, and the like). The upper limit of the length of 

30 the polynucleotide of the present invention may be greater 
than or equal to the full length of the sequence as set forth 
in SEQ ID NO. 5 as long as the polynucleotide can be used for 
the intended purpose (e. g. marker, primer, probe). Al- 
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ternatively, when the nucleic acid molecule of the present 
invention is used as a primer, the nucleic acid molecule 
typically may have a nucleotide length of at least about 8, 
preferably a nucleotide length of about 10. When used as a 
5 probe, the nucleic acid molecule typically may have a 
nucleotide length of at least about 15, and preferably a 
nucleotide length about 17. 

[0349] 

10 In one embodiment, the nucleic acid molecule encoding 

the Rho GDI polypeptide or fragments or variants thereof 
comprise the whole amino acid sequence as set forth in SEQ 
ID NO. 5. More preferably, the nucleic acid molecule encoding 
the Rho GDI or fragments or variants thereof consists of the 

15 whole amino acid sequence as set forth in SEQ ID NO. 5. 

[0350] 

In one embodiment, nervous diseases, disorders or 
conditions to be treated are exemplified herein elsewhere and 

20 include, for example, Alzheimer 1 s disease f spinal cord in jury , 
cerebrovascular disorder, brain injury, and the like. 
Preferably, a nervous disease, disorder or condition intended 
to be treated by the composition of the present invention may 
be Alzheimer's disease. In another preferred embodiment, 

25 nervous diseases, disorders or conditions intended to be 
treated by the composition of the present invention may be 
spinal cord injury, cerebrovascular disorder, and brain 
injury. 

30 [0351] 

In a preferred embodiment, the agent of the present 
invention is selected from the group consisting of a nucleic 
acid molecule, a polypeptide , a lipid, a sugar chain, anorganic 
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low molecule and a composite molecule thereof . 
[0352] 

In a preferred embodiment , the agent of the present 
5 invention is a nucleic acid molecule. When the agent of the 
present invention is a nucleic acid molecule, such a nucleic 
acid molecule may have a length of at least 8 contiguous 
nucleotides. The appropriate nucleotide length of the 
nucleic acid molecule of the present invention may vary 

10 depending on the purpose of use of the present invention . More 
preferably, the nucleic acid molecule of the present invention 
may have a length of at least 10 contiguous nucleotides, even 
more preferably at least 15 contiguous nucleotides, and still 
even more preferably at least 20 contiguous nucleotides . These 

15 lower limits of the nucleotide length may be present between 
the above- specif ied numbers (e. g. , 9, 11, 12, 13, 14, 16, 
and the like) or above the above -specif ied numbers (e. g. , 
21, 22,... 30, and the like). The upper limit of the length 
of the polynucleotide of the present invention may be greater 

20 than or equal to the full length of the sequence as set forth 
in SEQ ID NO. 5 as long as the polynucleotide can be used for 
the intended purpose (e. g. , marker, primer and probe). 
Alternatively, when the nucleic acid molecule of the present 
invention is used as a primer, the nucleic acid molecule 

25 typically may have a nucleotide length of at least about 8, 
preferably a nucleotide length of about 10. When used as a 
probe, the nucleic acid molecule typically may have a 
nucleotide length of at least about 15, and preferably a 
nucleotide length about 17. 

30 

[0353] 

Therefore, in an illustrative embodiment, the agent 
of the present invention may be a nucleic acid molecule sequence 
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having a sequence complementary to any of the nucleic acid 
sequences of the polynucleotides (a) to (g) or a sequence having 
at least 70% identity thereto. 

5 [0354] 

In another illustrative embodiment, the agent of the 
present invention may be a nucleic acid molecule hybridizable 
to any of the nucleic acid sequences of the polynucleotides 
(a) to (g) under stringent conditions. 

10 

[0355] 

In another preferred embodiment , therefore , the preset 
invention provides a composition for disrupting neurite 
outgrowth inhibition . 

15 

[0356] 

(Method for Nerve Regeneration) 

In another aspect, the present invention provides a 
method for regenerating nerves. This method comprises the 

20 step of providing a composition comprising at least one 
molecule selected from the group consisting of a Pep5 
polypeptide, a nucleic acid molecule encoding the Pep5 
polypeptide, an agent specifically interacting with a p75 
polypeptide, an agent specifically interacting with a nucleic 

25 acidmolecule encoding the p7 5 polypeptide , ap75 extracellular 
domain polypeptide, a nucleic acid molecule encoding the p75 
extracellular domain polypeptide, Rho GDI polypeptide, and 
a nucleic acid molecule encoding the Rho GDI polypeptide to 
the nerve in an amount effective for regeneration. In the 

30 nerve regeneration method of the present invention, an amount 
effective for nerve regeneration can be determined by those 
skilled in the art using techniques well known in the art with 
reference to various parameters , including the purpose of use. 
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a target disease (type, severity, and the like) , the patient's 
age, weight, sex and case history, the form or type of the 
cells, and the like (see Shinkei-Naika Chiryo Gaido [Guidance 
to Treatments in Neurological Internal Medicine ] , NorioOgawa, 
5 Chugai-Igaku 1994 ) . In the present invention , it was revealed 
that regeneration of nerves occurs due to inhibition of neurite 
outgrowth being disrupted by blocking of the p75 signal 
transduction pathway (e. g. , via an agent related to the p75 
signal transduciton pathway) . The effect of nerve regeneration 
10 by blocking of the signal transduction pathway has not been 
conventionally known. Therefore, the present invention 
provides an effect more excellent than the conventional art. 

[0357] 

15 In one embodiment , the Pep5 polypeptide, a nucleic acid 

molecule encoding the Pep5 polypeptide, an agent capable of 
specifically interacting with the p75 polypeptide, an agent 
specifically interacting with a nucleic acid molecule encoding 
thep75 polypeptide, thep75 extracellular domain polypeptide , 

20 a nucleic acid molecule encoding the p75 extracellular domain 
polypeptide, Rho GDI polypeptide and a nucleic acid molecule 
encoding the Rho GDI polypeptide can be in forms as described 
above in the specification. In the present invention, it was 
revealed that regeneration of nerves occurs due to inhibition 

25 of neurite outgrowth being disrupted by blocking of the p75 
signal transduction pathway. The effect of nerve regeneration 
by blocking of the signal transduction pathway has not been 
conventionally known. Therefore, the present invention 
provides an effect more excellent than the conventional art. 

30 Particularly, a plurality of the Pep5 polypeptide, a nucleic 
acid molecule encoding the Pep5 polypeptide, an agent 
specifically interacting with the p75 polypeptide, an agent 
specifically interacting with a nucleic acidmolecule encoding 
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the p7 5 polypeptide , the p7 5 extracellular domain polypeptide , 
a nucleic acid molecule encoding the p75 extracellular domain 
polypeptide, the Rho GDI polypeptide, and a nucleic acid 
molecule encoding the Rho GDI polypeptide may be preferably 
5 used. In such a case, various combinations may be used. 
Preferably, two, three or four polypeptides , polynucleotides 
and/or agents may be used. In another preferred embodiment, 
a plurality of molecules may be advantageously inhibited on 
the pathway. 

10 

[0358] 

In another aspect, the present invention provides a 
composition for regenerating nerves, comprising a plurality 
of elements of the Pep5 polypeptide, a nucleic acid molecule 

1 5 encoding the Pep5 polypeptide , an agent capable of specif ically 
interacting with the p75 polypeptide, an agent capable of 
specifically interacting with a nucleic acidmolecule encoding 
the p75 polypeptide , the p75 extracellular domain polypeptide , 
a nucleic acid molecule encoding the p75 extracellular domain 

20 polypeptide, the Rho GDI polypeptide, and a nucleic acid 
molecule encoding the Rho GDI polypeptide. In this case, 
various combinations may be used. Preferably, two, three or 
four polypeptides , polynucleotides and/or agents can be used. 
In another preferred embodiment, a substance inhibiting a 

25 plurality of molecules on the pathway may be advantageously 
used. 

[0359] 

(Diagnosis, Prophylaxis, Treatment or Prognosis for 
30 Neurological Diseases, Disorders or Conditions) 

In another aspect, the present invention provides a 
method for diagnosis, prophylaxis , treatment or prognosis for 
neurological diseases , disorders or conditions . This method 
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comprises a step of providing a composition comprising at least 
one molecule selected from the group consisting of a Pep5 
polypeptide, a nucleic acid molecule encoding the Pep5 
polypeptide, an agent specifically interacting with a p75 
5 polypeptide , an agent specifically interacting with a nucleic 
acid molecule encoding the p7 5 polypeptide , a p75 extracellular 
domain polypeptide, a nucleic acid molecule encoding the p75 
extracellular domain polypeptide, Rho GDI polypeptide, and 
a nucleic acid molecule encoding the Rho GDI polypeptide to 

10 the nerve in an amount effective for regeneration. An amount 
effective for nerve regeneration can be determined by those 
skilled in the art using techniques well known in the art with 
reference to various parameters , including the purpose of use, 
a target disease (type, severity, and the like) , the patient's 

15 age, weight, sex and case history, the form or type of the 
cells, and the like (see Shinkei-Naika Chiryo Gaido [Guidance 
to Treatments in Neurological Internal Medicine] , NorioOgawa, 
Chugai-Igaku 1994) . In the present invention, it was revealed 
that regeneration of nerves occurs due to inhibition of neurite 

20 outgrowth being disrupted by blocking of the p75 signal 
transduction pathway (e. g. , via an agent related to the p75 
signal transduciton pathway) . The effect of nerve regeneration 
by blocking of the signal transduction pathway has not been 
conventionally known. Therefore, the present invention 

25 provides an effect more excellent than the conventional art. 

[0360] 

In one embodiment, the Pep5 polypeptide, a nucleic acid 
molecule encoding the Pep5 polypeptide, an agent specifically 
30 interacting with the p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 
polypeptide, the p75 extracellular domain polypeptide, a 
nucleic acid molecule encoding the p75 extracellular domain 
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polypeptide, the Rho GDI polypeptide and a nucleic acid 
molecule encoding the Rho GDI polypeptide can be in forms as 
described above in the specification. In the present 
invention, it was revealed that regeneration of nerves occurs 
5 due to inhibition of neurite outgrowth being disrupted by 
blocking of the p75 signal transduction pathway. The effect 
of nerve regeneration by blocking of the signal transduction 
pathway has not been conventionally known. Therefore, the 
present invention provides an effect more excellent than the 

10 conventional art. Particularly, a plurality of the Peps 
polypeptide, a nucleic acid molecule encoding the Pep5 
polypeptide, an agent specifically interacting with the p75 
polypeptide, an agent specifically interacting with a nucleic 
acid molecule encoding the p75 polypeptide, the p75 ex- 

15 tracellular domain polypeptide, a nucleic acid molecule 
encoding the p75 extracellular domain polypeptide, the Rho 
GDI polypeptide and a nucleic acid molecule encoding the Rho 
GDI polypeptide may be preferably used. In such case, various 
combinations may be used._ Preferably, two, three or four 

20 polypeptides, polynucleotides and/or agents can be used. In 
another preferred embodiment, a plurality of molecules may 
be advantageously inhibited on the pathway. 

[0361] 

25 In another aspect, the present invention provides a 

composition for diagnosis, prophylaxis, treatment or 
prognosis for neurological diseases , disorders or conditions . 
This composition comprises at least one molecule selected from 
the group consisting of a Pep5 polypeptide, a nucleic acid 

30 molecule encoding the Pep5 polypeptide, an agent specifically 
interacting with a p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 
polypeptide, a p7 5 extracellular domain polypeptide, anucleic 
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acid molecule encoding the p75 extracellular domain 
polypeptide, Rho GDI polypeptide, and a nucleic acid molecule 
encoding the Rho GDI polypeptide. Here, an amount effective 
for diagnosis, prophylaxis, treatment or prognosis can be 
5 determined by those skilled in the art using techniques well 
known in the art with reference to various parameters, 
including the purpose of use, a target disease (type, severity, 
and the like), the patient's age, weight, sex and case history , 
the form or type of the cells, and the like. 

10 

[0362] 

In another aspect, the present invention provides a 
composition for diagnosis, prophylaxis, treatment or 
prognosis for neurological diseases , disorders or conditions , 

15 comprising a plurality of elements of the Pep5 polypeptide, 
a nucleic acid molecule encoding the Pep5 polypeptide, an agent 
capable of specifically interacting with the p75 polypeptide, 
an agent capable of specifically interacting with a nucleic 
acid molecule encoding the p75 polypeptide, the p75 ex- 

20 tracellular domain polypeptide, a nucleic acid molecule 
encoding the p75 extracellular domain polypeptide, the Rho 
GDI polypeptide, and a nucleic acid molecule encoding the Rho 
GDI polypeptide. In this case, various combinations may be 
used. Preferably, two, three or four polypeptides, 

25 polynucleotides and/or agents can be used. In another preferred 
embodiment, a substance inhibiting a plurality of molecules 
on the pathway may be advantageously used. 

[0363] 

30 (Construction of a Network of Neurons) 

In another aspect, the present invention also provides 
a composition for constructing a network of neurons . 
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[0364] 

Here, construction of a network of neurons refers to 
interconnection between a plurality of neurons so that organic 
matter or information is transferred between the cells. 
5 Neurons forming such a network are also referred to as a neuron 
population. Examples of neurons forming such a network 
include , but are not limited to , a population of neurons forming 
synapses, the brain, the spinal cord, the peripheral nerve, 
and the like. 

10 

[0365] 

The composition for constructing a networl of neurons 
comprises at least one molecule selected from the group 
consisting of a Pep5 polypeptide, a nucleic acid molecule 

15 encoding the Pep5 polypeptide, an agent specifically in- 
teracting with a p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 
polypeptide, a p7 5 extracellular domain polypeptide, a nucleic 
acid molecule encoding the p75 extracellular domain 

20 polypeptide, Rho GDI polypeptide, and a nucleic acid molecule 
encoding the Rho GDI polypeptide. Here, an amount effective 
for construction of a network of neurons can be determined 
by those skilled in the art using techniques well known in 
the art with reference to various parameters, including the 

25 purpose of use, a target disease (type, severity, and the like) , 
the patient's age, weight, sex and case history, the form or 
type of the cells, and the like. In the present invention, 
it was revealed that regeneration of nerves occurs due to 
inhibition of neurite outgrowth being disrupted by blocking 

30 of the p75 signal transduction pathway. The effect of nerve 
regeneration by blocking of the signal transduction pathway 
has not been conventionally known. Therefore, the present 
invention provides an effect more excellent than the 
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conventional art . 
[0366] 

The thus -obtained neurons (population) forming a 
5 network can be transplanted to organisms having a nervous 
disorder. 

[0367] 

In one embodiment, the Pep5 polypeptide, a nucleic acid 

10 molecule encoding the Pep5 polypeptide, an agent capable of 
specifically interacting with the p75 polypeptide, an agent 
specifically interacting with a nucleic acidmolecule encoding 
the p7 5 polypeptide, thep75 extracellular domain polypeptide , 
a nucleic acidmolecule encoding the p75 extracellular domain 

15 polypeptide, Rho GDI polypeptide and a nucleic acid molecule 
encoding the Rho GDI polypeptide can be in forms as described 
above in the specification. In the present invention, it was 
revealed that regeneration of nerves occurs due to inhibition 
of neurite outgrowth being disrupted by blocking of the p75 

20 signal transduction pathway. The effect of nerve regeneration 
by blocking of the signal transduction pathway has not been 
conventionally known. Therefore, the present invention 
provides an effect more excellent than the conventional art. 
Particularly, a plurality of the Pep5 polypeptide, a nucleic 

25 acid molecule encoding the Pep5 polypeptide, an agent 
specifically interacting with the p75 polypeptide, an agent 
specifically interacting with a nucleic acid molecule encoding 
the p7 5 polypeptide, thep75 extracellular domain polypeptide, 
a nucleic acid molecule encoding the p75 extracellular domain 

30 polypeptide, the Rho GDI polypeptide, and a nucleic acid 
molecule encoding the Rho GDI polypeptide may be preferably 
used. In such a case, various combinations may be used. 
Preferably, two, three or four polypeptides , polynucleotides 
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and/or agents may be used. In another preferred embodiment, 
a plurality of molecules may be advantageously inhibited on 
the pathway. 

5 [0368] 

In another aspect, the present invention provides a 
method for constructing a network of neurons. This method 
comprises the step of providing a composition comprising at 
least one molecule selected from the group consisting of a 

10 Pep5 polypeptide, a nucleic acid molecule encoding the Pep5 
polypeptide, an agent specifically interacting with a p75 
polypeptide , an agent specifically interacting with a nucleic 
acidmolecule encoding the p75 polypeptide , ap75 extracellular 
domain polypeptide, a nucleic acid molecule encoding the p75 

15 extracellular domain polypeptide, Rho GDI polypeptide, and 
a nucleic acid molecule encoding the Rho GDI polypeptide to 
the neurons in an amount effective for construction of the 
network of the neurons . 

20 [0369] 

(Kit for Treatment of Nervous Diseases) 
In another aspect, the present invention provides a 
kit for treatment of neurological diseases . This kit comprises 
(A) a population of cells regenerated using a composition 

25 comprising at least one molecule selected from the group 
consisting of the Pep5 polypeptide, a nucleic acid molecule 
encoding the Pep5 polypeptide, an agent specifically in- 
teracting with the p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 

30 polypeptide, the p75 extracellular domain polypeptide, a 
nucleic acid molecule encoding the p75 extracellular domain 
polypeptide, the Rho GDI polypeptide, and a nucleic acid 
molecule encoding the Rho GDI polypeptide, and (B) a container 
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for preserving the cell population. 
[0370] 

Alternatively, such a kit comprises : (A) a composition 
5 comprising at least one molecule selected from the group 
consisting of the Peps polypeptide, a nucleic acid molecule 
encoding the Pep5 polypeptide, an agent specifically in- 
teracting with the p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 

10 polypeptide, the p75 extracellular domain polypeptide, a 
nucleic acid molecule encoding the p75 extracellular domain 
polypeptide, the Rho GDI polypeptide, and a nucleic acid 
molecule encoding the Rho GDI polypeptide; (B) cells capable 
of differentiating into neurons, and (C) a container for 

15 preserving the cell population. 

[0371] 

The above kit is effective for treatment of diseases 
(nervous diseases, nervous disorders, nervous abnormal 
20 conditions, and the like) which require neurons or a neuron 
population. The obtained neurons or neuron population may 
be in any condition, but preferably, a differentiation 
condition is suitable. 

25 [0372] 

Instructions provided in the kit of the present 
invention may be in any form as long as the instruction can 
be conveyable, including paper, computer readable recording 
media (e. g. , a flexible disk, CD-R, and the like), electric 
30 mail, web sites, and the like. 

[0373] 

In another aspect , the present invention provides a 
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method for treatment of neurological diseases . This method 
comprise the steps of (a) providing a cell population 
regenerated with a composition comprising at least one molecule 
selected from the group consisting of the Pep5 polypeptide, 
5 a nucleic acid molecule encoding the Pep5 polypeptide , an agent 
specifically interacting with the p75 polypeptide, an agent 
specifically interacting with a nucleic acidmolecule encoding 
the p7 5 polypeptide , the p75 extracellular domain polypeptide , 
a nucleic acid molecule encoding the p75 extracellular domain 
10 polypeptide, the Rho GDI polypeptide, and a nucleic acid 
molecule encoding the Rho GDI polypeptide ; and ( b ) 
transplanting the cell population to a patient. 

[0374] 

15 Such a cell population is also referred to as a graft. 

As used herein, the term "graft" typically refers to homologous 
or exogenous tissue or cells to be inserted into a specific 
site of the body, which serve as a part of the body after 
insertion. Examples of conventional grafts include organs or 

20 part of the organ, blood vessel, blood vessel-like tissue, 
skin segments, cardiac valve, pericardium, dura, cornea 
segments, teeth, and the like. Therefore, the graft en- 
compasses any material used for compensating an impaired 
portion by inserting into the portion. Examples of the graft 

25 include, but are not limited to, autograft, allograft, and 
heterograf t , depending on the type of the donor . As used herein , 
the term "immune reaction" refers to a reaction due to lack 
of coordination of immunological tolerance between a graft 
and a host, including, for example, hyperacute rejection 

30 (within several minutes immediately after transplant) (immune 
reaction due to p-Gal antibody or the like) , acute rejection 
(reaction due to cell-mediated immunity 7 to 21 days after 
transplant), chronic rejection (rejection due to 
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cell-mediated immunity after three months or more), and the 
like. Whether or not an immune reaction is elicited can be 
herein determined by histopathologically studying the type 
or number of cells (immune system) infiltrating into graft 
5 tissue by staining such as HE staining or the like, im- 
munostaining, or microscopic examination of tissue sections. 

[0375] 

The provision of a cell population is described in detail 
in other portions in the specification. For transplant of 
cells into a patient, techniques well known in the art can 
be used. Such techniques are described in Hyo jun-Gekagaku 
[Standard Surgery] (published by Igakushoin) , 

Shin-Gekagaku-Taikei (New Complete Surgery (published by 
Nakayama-shoten) , and the like. Preferably, when a graft of 
the present invention is transplanted, it may be preferably 
noted that an excessive pressure should be avoided in the 
above -described general methods. 

20 [0376] 

The graft or cell population of the present invention 
may comprise an immunosuppressant therein or therewith. Such 
an immunosuppressant is known in the art. For the purpose 
of immunosuppression, other methods for achieving immu- 

25 nosuppression may be used. Examples of immunosuppression 
methods for avoiding the above-described rejection include 
use of an immunosuppressant, surgical operations, radiation 
exposure, and the like. Major immunosuppressants include an 
adrenocortical steroid drug, cyclosporine , FK5 06, and the like. 

30 The adrenocortical steroid drug reduces the number of 
circulating T cells and inhibits the nucleic acid metabolism 
and cytokine secretion of lymphocytes to suppress the functions 
thereof and the migration and metabolism of macrophages . As 



10 



15 
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a result, an immune reaction can be suppressed, Cyclosporine 
andFK506 have similar functions in which they bind to a receptor 
present on the membrane of helper T cells and enter cells, 
and then directly act on DNA to inhibit production of 
5 interleukin-2 . Killer T cells eventually cannot function, 
resulting in immunosuppression. Side effects are a problem 
with use of these immunosuppressants . Particularly, steroids 
cause a number of side effects and cyclosporine is toxic to 
the liver and the kidney. FK506 is also toxic to the kidney. 

10 Examples of a surgical operation include, for example, 
lymphnodectomy , splenectomy, and thymectomy, but the effect 
thereof has not been fully demonstrated. Among the surgical 
operations , thoracic duct funnel draws circulating lym- 
phocytes to the outside of the body and its effectiveness has 

15 been confirmed, but it has a drawback such that a large volume 
of serum protein and lipid flow out nutritional disorder is 
likely to occur. Radiation exposure includes whole body 
radiation and graft radiation . The effect of radiation exposure 
is not reliable and the load of a recipient is large . Therefore , 

20 radiation exposure is used in combination with the 
above-described immunosuppressant. Any of the 

above-described methods is not very preferable for prevention 
of rejection. 

25 [0377] 

(Screening) 

The present invention also provides a screening method 
for identifying an agent inducing nerve regeneration . In this 
method, such an agent can be identified by determining whether 
30 or not the test agent has a significant effect (reduction, 
enhancement, extinction, or the like) on the interaction 
between at least one molecule selected from the group 
consisting of the Pep5 polypeptide, a nucleic acid molecule 
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encoding the Pep5 polypeptide, an agent specifically in- 
teracting with the p75 polypeptide, an agent specifically 
interacting with a nucleic acid molecule encoding the p75 
polypeptide, the p75 extracellular domain polypeptide, a 
5 nucleic acid molecule encoding the p75 extracellular domain 
polypeptide, the Rho GDI polypeptide, and a nucleic acid 
molecule encoding the Rho GDI polypeptide, and molecules 
interacting therewith . 

10 [0378] 

In one embodiment, the method comprises the steps of 
(a) contacting a first polypeptide having an amino acid 
sequence having at least 70% homology to SEQ ID NO. 4 or a 
fragment thereof and a second polypeptide having an amino acid 

15 sequence having at least 70% homology to SEQ ID NO. 6 or a 
fragment thereof in the presence of a test agent, and (b) 
comparing the binding level of the first polypeptide and the 
second polypeptide in the presence of the test agent with the 
binding level thereof in the absence of the test agent, where 

20 when the binding level is reduced in the presence of the test 
agent as compared to when the test agent is absent, the test 
agent is identified as an agent for nerve regeneration. 

[0379] 

25 The above -described method for determining a test agent 

is well known in the art and the results can be analyzed using 
any statistical technique. 

[0380] 

30 In the identification method of the present invention, 

presentation and selection of subjects or patients can be 
arbitrarily carried out. However, in the case of human 
subjects, it is preferable to previously obtain the consent 
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of a human patient. Any subject having an abnormal nervous 
condition can be used. 

[0381] 

5 In an administration step in the identification method 

of the present invention, any technique may be used . Preferably, 
a form of administration used in ordinary therapies, such as 
oral administration, intravenous injection, or the like, is 
advantageous . 

10 

[0382] 

The above -described screening or identification method 
is well known in the art . The screening or identification method 
can be carried out using a microtiter plate or a biomolecule 
15 array or chip having DNA, protein, or the like. An agent to 
be tested by screening may be contained in, for example, gene 
libraries, compound libraries synthesized by combinatorial 
libraries, and the like. However, the present invention is 
not limited thereto . 

20 

[0383] 

Therefore , the present invention is intended to provide 
a drug by computer modeling based on the disclosures of the 
present invention . 

25 

[0384] 

In other embodiments, the present invention includes 
compounds obtained by a quantitative structure activity 
relationship (QSAR) computer modeling technique as an 
30 instrument for screening for the regulatory activity of the 
compound of the present invention. Here, the computer 
technique includes some substrate templates prepared by a 
computer, pharmacophore, production of homologous models of 
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the active site of the present invention, and the like. In 
general , a method for modeling an ordinary characteristic group 
of a substance capable of interacting with a given substance 
from data obtained in vitro can be carried out using a CATALYSTTM 
5 pharmacophore method (Ekins et al . , Pharmacogenet- 
ics, 9:477-489, 1999; Ekins et al . , J . Pharmacol. &Exp. Ther. , 
288:21-29, 1999; Ekins. et al., J. Pharmacol. & Exp. Ther., 
290:429-438, 1999; Ekins et al . , J. Pharmacol. & Exp. Ther., 
291:424-433, 1999) and comparative molecular field analysis ; 
10 COMFA) (Jones et al. , Drug Metabolism & Disposition, 24:1-6, 
1996) , and the like. In the present invention, the computer 
modeling may be carried out using molecular modeling software 
(e. g., CATALYSTTM version 4 (Molecular Simulations, Inc., 
San Diego, CA.), or the like). 

15 

[0385] 

Fitting of a compound to an active site can be carried 
out using any computer modeling technique known in the art . 
Visual inspection and manual operation of a compound to an 

20 active site can be carried out using a program, such as QUANTA 
(Molecular Simulations, Burlington, Mass., 1992), SYBYL 
(Molecular Modeling Software, Tripos Associates, Inc., St. 
Louis, Mo., 1992), AMBER (Weiner et al., J. Am. Chem. Soc, 
106:765-784, 1984), CHARMM (Brooks et al., J- Comp. Chem., 

25 4:187-217, 1983) , or the like. Inaddition, energy minimization 
can be carried out using a standard force field, such as CHARMM, 
AMBER, or the like. Other more specialized computer modelings 
include GRID (Goodf ord et al . , J. Med. Chem. , 28:849-857, 1985) , 
MCSS (Miranker and Karplus, Function and Genetics , 11:29-34, 

30 1991), AUTODOCK (Goodsell and Olsen, Proteins: Structure, 
Function and Genetics, 8:195-202, 1990), DOCK (Kuntz et al., 
J.Mol. Biol., 161:269-288, (1982)), and the like. Additional 
structures of compounds can be newly constructed to blank 
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active sites, active sites of known low molecular weight 
compounds, or the like, using a computer program, such as LUDI 
(Bohm, J. Comp. Aid. Molec. Design, 6:61-78, 1992), LEGEND 
(Nishibata and Itai, Tetrahedron, 47:8985, 1991), LeapFrog 
5 (Tripos Associates, St. Louis, Mo.), or the like. Such 
computer modelings are well known in the art and commonly used. 
Those skilled in the art can appropriately design compounds 
within the scope of the present invention in accordance with 
the disclosures of the present specification. 

10 

[0386] 

In another aspect, the present invention provides a 
modulating agent which is identified by the above -described 
identification method of the present invention. 

15 

[0387] 

In another aspect , the present invention provides a 
pharmaceutical composition comprising the modulating agent 
of the present invention. 

20 

[0388] 

In another aspect, the present invention provides a 
method for prophylaxis or treatment of neurological diseases , 
disorders or conditions. Here, this method comprises the step 

25 of administering a pharmaceutical composition comprising the 
modulating agent of the present invention to a subject. 
Preferably, the nerve-related conditions, disorders or 
diseases include, but are not limited to, abnormalities, 
disorders or diseases for which the present invention is 

30 determined to be effective, preferably Alzheimer 1 s disease. 

[0389] 

Nerve-related diseases, disorders and conditions have 
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been believed to be difficult to cure completely. However, 
the above -described effect of the present invention allows 
early diagnosis which has been conventionally believed to be 
impossible, and is applicable to therapies. Therefore, the 
5 present invention can be regarded to have usefulness which 
cannot be achieved by conventional diagnostics or medicaments . 

[0390] 

( Transgenic Animals ) 

10 In another aspect , the present invention also provides 

a vector comprising a nucleic acid molecule having the sequence 
of at least one nucleic acid molecule selected from the group 
consisting of a nucleic acid molecule encoding the Pep5 
polypeptide, a nucleic acid molecule encoding the p75 

15 polypeptide, and a nucleic acid molecule encoding the Rho GDI 
polypeptide. This vector can be used for various purposes, 
including, but limited to, production of transgenic animals, 
production of modified polypeptides, and the like. 

20 [0391] 

Therefore, the present invention provides a cell, 
tissue, an organ, and an organism comprising the 
above -described vector. The present invention also provides 
a nerve -modified transgenic animal transformed using the 
25 vector. A method for producing an animal is known in the art. 

[0392] 

In another aspect, the present invention provides a 
knockout animal in which a gene of the present invention is 
30 knocked out. 

[0393] 

As used herein, the term "knock out" with reference 
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to a gene refers to disruption (loss) or malfunctioning of 
the gene . 

[0394] 

5 As used herein, the term "knockout animal" refers to 

an animal (e. g. , mouse) in which a given gene is knocked out. 

[0395] 

Any "animal" capable of being knocked out may be herein 

10 used as long as it can be knocked out. Therefore, an animal 

encompasses a vertebrate and an invertebrate. An animal 
includes a mammal (e. g. , mouse, dog, cat, rat, monkey, pig, 
cattle, sheep, rabbit, dolphin, whale, goat, horse, and the 
like), a bird (e. g., chicken, quail, and the like), an 
15 amphibian (e.g., frog, etc.), a reptile, an insect (e. g. , 
Drosophilia, and the like), and the like. Preferably, an 
animal may be a mammal, more preferably an animal which is 
easy to knock out (e. g. , mouse). In another preferred 
embodiment , an animal may be one that has been revealed to 
20 be appropriate as a model animal for humans (e. g. , monkey) . 
In some embodiments, an animal may not be a human. However, 
the present invention is not limited thereto. 

[0396] 

25 Hereinafter, the present invention will be described 

based on examples, but the following examples are provided 
only by way of example. Therefore, the scope of the present 
invention is limited only by the accompanying claims but not 
the examples. 

30 

[0397] 
[Examples ] 

The present invention will be described in greater 
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detail below with reference to examples. The present 
invention is not limited to the examples below. The handling 
of animals complied with provisions defined by Osaka 
University. 

5 

[0398] 

(Materials and Methods) 
(Animals ) 

A strain of mice bearing a targeted disruption of the 
10 third exon of the p7 5 NTR gene (Cited Reference 23) was used. 
This mouse strain was originally obtained from the Jackson 
Laboratory (Bar Harbor, Maine) on a C57BL/6J background. 

[0399] 

15 ( Co- immunoprecipitation ) 

Amino -terminally FLAG-tagged human p75 OTR (SEQ ID NOs . 
3 and 4) and/or HA- tagged RhoA 2 (SEQ ID. NOs. 5 and 6) were 
transfected with 293T cells or N1E-115 cells by lipofection 
using Lipof ectamine 2000 (Gibco BRL). Cells were lysed on 

20 ice for 20 min with lysis buffer (10 mM Tris-HCl (pH 7.5), 
150 mM NaCl, 0.2% NP-40, 25 ng/ml leupeptin and 25 jxg/ml 
aprotinin) . The lysates were centrifuged at 13,000g for 20 
min, and the supernatant s were collected. They were then 
incubated with the anti-FLAG antibody (for transfected 

25 FLAG-p75 NTR ) or anti-p75 antibody (Chemicon) (for cerebellar 
neurons) for 3 hours. The immunocomplex was collected with 
protein A sepharose ( Amersham Pharmacia) . The suspension was 
centrifuged at l,000g for 5 min. The pellets were washed 4 
times with lysis buffer, and subjected to SDS-PAGE, followed 

30 by immunoblot analysis using anti-Rho GDIa antibody (Sigma) 
or anti-RhoA antibody (Santa Cruz Biotechnology). Where 
indicated, recombinant rat MAG- Fc chimera (25jxg/ml, RD Systems 
Inc.), the Nogo peptide (4 jiM, Alpha Diagnostic; SEQ ID NO. 
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10), TAT-fused Pep5 ( TAT-CFFRGGFFNHNPRYC ) ( SEQ ID NO. 2) or 
TAT-fused control peptide ( TAT - GGWKWWPGI F ) (SEQ ID NO. 15) 
was used. The peptides were chemically synthesized and their 
composition was verified by amino acid analysis and mass 
5 spectrometry (Sigma Genosys). Amino- terminally FLAG- tagged 
human p75 NTR was cloned into pcDNA3 . 1 expression plasmid 
( Invitrogen) . 

[0400] 

(Co-precipitation of p75 NTR and Rho GDI) 
p75 NTR precipitated from the transfected 293T cells 
using anti-FLAG antibody and protein A sepharose , was incubated 
with recombinant human GST -Rho GDI ( Cytoskeleton) or GST-RhoA 
(Cytoskeleton) in 200 \xl buffer (20 mM Tris-HCl (pH 7.5) , 100 
mMNaCl, 10 mM EDTA, 0,025% Tween20) for 2 hours, and washed. 
The resultant precipitates were electrophoretically 
transferred to polyvinylidene difluoride membranes after 
SDS/PAGE and were immunoblotted with the anti-GST antibody 
(Sigma). To examine the nucleotide dependency, GST-RhoA was 
preloaded with the appropriate nucleotide, and EDTA was 
replaced with 10 mMMgC12 . Where indicated, Pep5 or the control 
peptide (GGWKWWPGIF (SEQ ID NO. 15)) was used. 

[0401] 

25 (Production of Recombinant Proteins) 

The p75 NTR ICD coding sequence, with or without the 
deletion, was cloned into the pGEX-5X bacterial expression 
vectors (Amersham Biosciences ) to generate GST- fused proteins 
from E. coll. pGEX-GST-Rho GDI was provided by Dr. Y . Takai. 

30 After cell growth to an optical density at 600 nm (OD 600 ) of 
1.0, 1 mM isopropyl-l-thio-p-D-galactopyranoside (IPTG) was 
added to induce protein synthesis, and cells were grown for 
another 16 hours at 25°C. Fusion proteins were purified 
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employing glutathione- Sepharose 4B (Amersham Biosciences), 
and the GST moiety was removed to produce recombinant Rho GDI . 
Purity of the proteins was determined by SDS-PAGE and the 
concentration was measured. The deletion mutants of rat p75 NTR 
5 ICD are from residues 274 to 342 , 274 to 351, 274 to 363, 274 
to 375, 274 to 390, 274 to 406 and 274 to 425 ( Cited Reference 24) . 
Complex formation of GST-p75 NTR mutants with Rho GDI was 
assessed by precipitating the GST-p75 NTR mutants. 

[0402] 

(Affinity-precipitation of GTP-RhoA) 

Amino -terminally FLAG-tagged human p75 NTR or the 
deletion mutants, of p75 NTR ICD were cloned into pcDNA3 . 1 
expression plasmid, and were transfected with 293T cells . Cells 
were lysed in 50 mM Tris (pH7.5), 1% Triton X- 100 , 0.5% sodium 
deoxycholate, 0.1%SDS, SOOmMNaCl, 10mMMgC12, with leupeptin 
and aprotinin, each at 10 M-g/ml (Cited Reference 25). Cell 
lysates were clarified by centrif ugation at 13,000g at 4°C 
for 10 min, and the supernatants were incubated with the 20 
\xg of GST -Rho binding domain of Rhotekin beads (Upstate 
Biotechnology) at 4°C for 45 min. The beads were washed 4 
times with washing buffer (50 mM Tris (pH 7.5) containing 1% 
TritonX-100, ISOmMNaCI, 10mMMgC12, 10 ng/ml each of leupeptin 
and aprotinin) . Bound Rho proteins were detected by Western 
blotting using a monoclonal antibody against RhoA (Santa Cruz 
Biotechnology) . 

[0403] 

(In vitro Nucleotide Exchange Assay) 
30 Lipid-modif ied RhoA was purified from yeast membranes 

as described (Cited Reference 26). [ 3 H]GDP- or GDP -RhoA 
complexed with Rho GDI was obtained by first incubating 
GDP -RhoA with or without [ 3 H]GDP, followed by incubation with 



10 



15 



20 



25 



- 186 - 



2003-092923 



Rho GDI for 30 min, as described previously (Cited Ref- 
erence 13). The sample, subjected to gel filtration, was 
equilibrated with 20 mMTris-HCl (pH7.5) containing 5 mMMgC12 , 
1 mM dithiothreitol and 0.1% CHAPS. The GDP dissociation and 
5 GTP binding assays were carried out by the filter binding method 
as described previously (Cited Reference 27) . In the [ 3 H]GDP 
dissociation assay, 50 nM of the complex was incubated for 
20 min. with various concentrations of GST-fused proteins in 
a reaction mixture (50^1) containing 30 mM Tris-HCl (pH 7.5), 

10 5 mM or 0.5 |iM MgC12, 1 (for a low concentration of Mg) or 
10 (for a high concentration of Mg) mM EDTA, 0 . 1 mM GTP, 1 
mM dithiothreitol, 0.12% CHAPS and 0.2 mg/ml bovine serum 
albumin. In the [ 35 S] GTPyS binding assay, the complex was 
incubated as described above except that 1 jxM [ 35 S] GTPyS was 

15 used instead of O.lmM GTP. At the indicated time, an aliquot 
of the reaction sample was removed, and passed through 
nitrocellulose filters (IPVH000, Millipore) . The filters were 
washed and used for scintillation counting. GST protein or 
the buffer was used as a control. His -tagged catalytic domain 

20 of Dbl was used at the concentration of 90 nM. 

[0404] 

(Neurite Outgrowth Assay (In Vitro)) 

Dorsal root ganglia were removed from adult mice and 
25 dissociated into single cells by incubation with 0.02 5% trypsin 
and 0.15% collagenase type 1 (Sigma) for 30 min at 37°C. For 
cerebellar neurons , the cerebella from two animals were 
combined in 5 ml of 0.025% trypsin, triturated, and incubated 
for 10 min at 37°C. DMEM containing 10% FCS was added, and 
30 the cells were centrifuged at 800 rpm. Neurons were plated 
in Sato media (Cited Reference 2) on poly-L- lysine coated 
chamber slides. For outgrowth assays, plated cells were 
incubated for 24 hours and were fixed in 4% (wt/vol) 
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paraformaldehyde, and were immunostained with a monoclonal 
antibody (TuJl) recognizing the neuron- specif ic |3- tubulin III 
protein. Then, the length of the longest neurite or the total 
process outgrowth for each p-tubulin Ill-positive neuron was 
5 determined. Where indicated, MAG-FC (25 fxg/ml) or the Nogo 
peptide (4 |jM) was added to the medium after plating. 
pEF-BOS-myc-Rho GDI plasmid, which was provided by Dr . Yoshimi 
Takai, or pEGFP plasmid, as a control, was used for the 
transf ection. Twenty four hours after transfection by 
10 lipof ection , the cells were replated and incubated for 24 hours . 
To determine the transf ected cells, cells were permeabilized 
and immunostained with the anti-myc antibody ( 1 : 1000 , Sigma) . 

[0405] 

15 (Nerve Regeneration Effects in Mammal by an Agent 

Disrupting the Interaction Between a Silencer and/or p75NTR 
and Rho GDI) 

2 OOg male Wis tar rats were used . After the ninth thoracic 
vertebrae laminectomy was performed, the dorsal half of the 

20 spinal cord was dissected. A continuous osmotic pump was used 
to continuously administer either TAT-fused Pep5 
(TAT-CFFRGGFFNHNPRYC) or TAT-fused control peptide 
(TAT-GGWKWWPGIF) to the injured site for 6 weeks (1 
mg/weight/day ) . In this case, the tip of a tube connected to 

25 the pump was left in the medullary space. After spinal cord 
injury, the functional recovery was assessed using the BBB 
score. The animals were observed on day 7, 14, 21, 28, 35, 
and 42 after injury. These experiments were carried out using 
techniques described in Fournier A. E., Takizawa, B. T. , 

30 Strittmatter, S. M. , J. Neurosci. 2003, 23, 1416-1423. 

[0406] 

Similar experiments were carried out using anti-pVS*™ 
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antibodies, anti-Rho GDI antibodies, and the extracellular 
domain of p75 NTR . 

[0407] 

5 These experiments were also carried out using 

techniques described in Fournier A. E. , Takizawa, B. T. , 
Strittmatter, S. M. , J. Neurosci. 2003, 23, 1416-1423. 

[0408] 

10 (Example 1: p75 NTR Associates with Rho GDI) 

The present inventors first asked whether the complex 
of RhoA and Rho GDI associates with the intracellular domain 
of p75 NTR . 293 cells, which express Rho GDI but not p75 NTR 
endogenously , were transfected with FLAG-tagged p75 NTR and 

15 HA-tagged wild- type RhoA. In the p75 NTR precipitates, the 
anti-Rho GDI antibody revealed the presence of a protein 
corresponding to Rho GDI (FIG. la) . As previously shown 
(Non -patent Document 2), RhoA was included in the complex. 
The present inventors next examined whether the interaction 

20 was strengthened by MAG or Nogo, which have been shown to 
activate RhoA through a p 7 5*™ -dependent mechanism. N1E-115 
cells, which express the Nogo receptor endogenously (data not 
shown) , were transfected with FLAG-tagged p75 NTR . The peptide 
corresponding to residues 31-55 of the extracellular fragment 

25 of Nogo (4 pM) (Reference 9 and soluble MAG-Fc (25 |xg/ml) 
significantly enhanced the interaction of p75 NTR with Rho GDI 
as well as RhoA (FIG. lb) . In contrast, NGF (100 ng/ml) , which 
inactivates RhoA by p75 NTR , abolished the interaction of p75 NTR 
with Rho GDI as well as RhoA. The present inventors previously 

30 noted that the interaction of endogenous p75 NTR with RhoA could 
not be observed in neurons (Reference 2). Therefore, the 
present inventors examined the interaction of endogenous p75 NTR 
with Rho GDI or RhoA using lysates prepared from post-natal 
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cerebellar neurons from mice (P9). As shown in C of FIG. 6, 
an association of endogenous p75 NTR with RhoA and Rho GDI was 
observed only after stimulation with MAG or Nogo, suggesting 
that p75 NTR may not be a constitutive activator of RhoA in the 
5 cells expressing endogenous p75 NTR These findings demonstrate 
that Rho GDI in complex with RhoA interacts with p75 NTR and 
that the interaction is strengthened by MAG and Nogo. 

[0409] 

10 (Example 2: Direct Interaction of p75 NTR with Rho GDI) 

As RhoA was isolated as a p75 NTR - interacting protein 
by yeast two -hybrid screening, RhoA was suggested to bind 
directly to p75 NTR (Reference 2). However, the fact that 
endogenous Rho GDI in yeast is active on mammalian Rho family 

15 members leaves open an alternative possibility that RhoA in 
complex with yeast Rho GDI may be associated with p75 NTR in 
the yeast. Therefore, the present inventors next examined the 
direct physical interaction of p75 NTR with Rho GDI or RhoA using 
purified recombinant proteins. Bacterially produced RhoA, in 

20 the GDP-bound, GTP-bound or the nucleotide-depleted state, 
was incubated with p75 NTR , which was precipitated from 
transfected 293T cells. However, the present inventors 
observed no interaction between them in any nucleotide state 
(FIG. 2a) . Interestingly, recombinant Rho GDI bound to p75 NTR . 

25 When prenylated RhoA was complexed with Rho GDI , it associated 
with p75 NTR , suggesting that Rho GDI, but not RhoA, directly 
complexes with p75 NTR . 



[0410] 

30 The present inventors determined the structural basis 

of the interaction between Rho GDI and p75 OTR The fifth of the 
six a-helices of the intracellular domain ( ICD) of p75 NTR shows 
significant similarity with the 14-mer peptide mastoparan. 
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Mastoparan is an amphophilic component of wasp venom known 
to activate RhoA. Experiments with the deletion mutant of p75 NTR 
ICD show that the fifth helix is necessary for the interaction 
of p75 NTR with Rho GDI (FIG. 2b). These results suggest that 
5 the activation of RhoA by MAG and Nogo may be dependent on 
the interaction of Rho GDI with the fifth helix of p75 NTR ICD. 
To test this hypothesis more directly, the present inventors 
employed 293 cells which express no p75 NTR endogenously . 
Affinity precipitation of the GTP-bound form of RhoA revealed 

10 that RhoA was activated by the overexpression of full-length 
p75NTR or p75 NTR ICD, as shown previously (Non- patent Document 
2). As expected, the deletion mutant that lacks the fifth 
helix failed to activate RhoA (FIG. 2c), demonstrating that 
the fifth helix is necessary for the activation of RhoA by 

15 p75 NTR . 



[0411] 

(Example 3: Displacement Effect of p75 NTR that Releases RhoA 
from Rho GDI) 

20 Experiments with bacterially expressed p75 NTR failed 

to indicate GDP/GTP exchange activity on recombinant RhoA in 
in vitro assays (FIG. 3a) . These results, in combination with 
the fact that RhoA does not directly associate with p75 NTR , 
raise the possibility that p75 NTR reduces the activity of Rho 

25 GDI, thus facilitating the release of RhoA from Rho GDI. This 
step allows for the activation by guanine nucleotide exchange 
factors and membrane association of the GTP-bound form of Rho 
proteins (Cited Reference 8). The present inventors first 
examined the effect of the interaction of Rho GDI with the 

30 helical domain (HD) of p75 NTR on its ability to inhibit the 
GDP/GTP exchange reaction of RhoA at low Mg 2+ concentrations, 
as the inhibitory effect of Rho. GDI is more obvious at low 
Mg 2+ concentrations (Cited Reference 13). This reaction was 
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estimated by measuring the dissociation of. [ 3 H]GDP from 
[ 3 H ] GDP-RhoA complexed with Rho GDI and the binding of [ 35 S ] GTPyS 
to GDP-RhoA complexed with Rho GDI. p75 NTR HD reduced this Rho 
GDI activity in a dose-dependent manner (FIG. 3b). Under 
5 comparable conditions, glutathione S- transferase (GST ) did 
not affect the Rho GDI activity (FIG. 3b). These results 
demonstrate that thep7 5 NTR HD has a potency to directly interact 
with Rho GDI and reduce its ability to inhibit the GDP/GTP 
exchange reactions of RhoA . The present inventors next examined 

10 the effect of p7 5 NTR HD on the Rho GDI ability to inhibit the 
Dbl stimulated GDP/GTP exchange reaction of RhoA at high Mg 2+ 
concentrations. Rho guanine nucleotide exchange factors (Rho 
GEFs), such as Dbl, stimulate the GDP/GTP exchange reaction 
of . GDP-RhoA free of Rho GDI , but not that of GDP-RhoA complexed 

15 with Rho GDI at high Mg 2+ concentrations (Cited Reference 14) . 
Dbl stimulated the dissociation of GDP from GDP-RhoA (FIG. 
3a) , but the dissociation of GDP from GDP-RhoA complexed with 
Rho GDI was markedly reduced (FIG. 3c). However, the 
dissociation of GDP was restored by p75 NTR HD. This inhibitory 

20 effect of p75 NTR HD on the Rho GDI activity was dose dependent. 
p75 NTR ICD showed the inhibitory effect to the same extent as 
p75 NTR HD (FIG. 3c) . These results demonstrate that the 
interaction of Rho GDI with p75 HD increases its activity in 
both the RhoGEF- independent and RhoGEF- dependent GDP/GTP 

25 exchange reactions of RhoA. 



[0412] 

As p75 NTR has an ability to release RhoA from Rho GDI 
in vitro, activation of RhoA by MAG and Nogo through p75 NTR 
30 may be attributable to the activity that releases Rho from 
Rho GDI. Although MAG, as well as the Nogo peptide, sig- 
nificantly inhibited the neurite outgrowth from post-natal 
cerebellar neurons , over -express ion of Rho GDI abolished these 



- 192 - 



2003-092923 



inhibitory effects (FIG. 3d). These results are consistent 
with our suggestion that p75 NTR acts as a Rho GDI displacement 
factor. 

5 [0413] 

(Example 4: The Effect of Peptide Ligand on the Interaction 
of p75 NTR with Rho GDI) 

All the myelin -derived inhibitors of axonal re- 
generation identified so far act on neurons through p75 NTR , 

10 intervening with p7 5 NTR signaling after injury to the central 
nervous system may alleviate myelin -dependent inhibition of 
axonal regeneration. Pinpointing the region of Rho GDI 
association allowed us to develop a strategy to specifically 
inhibit the function of p7 5 NTR . The specific peptide ligand 

15 to the p75 NTR HD was previously obtained from a combinatorial 
library (Reference 15) . This ligand is a 15 amino acid residue 
peptide (Pep5; CFFRGGFFNHNPRYC ( SEQ ID NO. 2) ) and the binding 
site was mapped by nuclear magnetic resonance spectroscopy 
onto a hydrophobic patch framed by helices 5 and 6 . Although 

20 the sequence of the peptide did not immediately suggest a 
protein that exists in mammals, the present inventors were 
interested in the possibility that it may play a role as a 
silencer that disrupts the recruitment of Rho GDI to p75 NTR 
HD . Surprisingly, the present inventors demonstrated that this 

25 peptide might actually function as a silencer. The present 
inventors first confirmed whether p75 NTR associates with Pep5 . 
Glutathione S - trans f erase - fusion protein containing Pep5 
(GST-Pep5) was incubated with lysates prepared from post -natal 
cerebellum that abundantly express p75 NTR . In the GST-Pep5 

30 precipitates, the anti-p75 NTR antibody revealed the presence 
of a protein corresponding to p75 NTR (FIG. 4a). Then, binding 
affinity was compared between Pep5 and Rho GDI. p75 NTR , 
immunoprecipitated and purified from the lysates of the 
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transfected 293T cells, was incubated with 1 |xM GST -Rho GDI 
and Pep5 at the indicated concentrations (FIG. 4b). Pep5 
inhibited the association of p75 NTR with Rho GDI dose 
dependent ly, but not the control peptide. Therefore, Pep5 has 
5 a potential to disrupt the signal mediated by p75 NTR in vitro. 
As the peptide ligand must gain entry into the cell if it is 
to act directly on the p75 NTR HD in vivo, the present inventors 
generated Pep5 fused with the amino -terminal 11 amino acid 
protein transduction domain from the human immunodeficiency 
10 virus protein, TAT (TAT-Pep5) (Reference 16) . The interaction 
of p75 NTR with Rho GDI induced by MAG-Fc in the dissociated 
cerebellar neurons was significantly inhibited by TAT-Pep5 
in a competitive fashion, but not by TAT-fused control peptide 
(FIG. 4c) . Thus, Pep5 may be used as an inhibitor of Rho GDI 

NTR 

15 association with p75 
[0414] 

Similar results were observed in the case of using 
anti-p75 NTR antibody, anti-Rho GDI antibody, and extracellular 
20 domain of p75 NTR (data not published). 

[0415] 

(Example 5: Pep5 Silences the Myelin Signal) 

Next question the present inventors asked was if Pep5 

25 inhibits the effect of MAG or Nogo. The present inventors 
employed the neurit e growth assay to measure the effect of 
MAG or Nogo. The present inventors used another control 
peptide derived from rat p75 NTR corresponding to residue 368 
to 381 of SEQ ID NO. 4. This peptide, at the concentration 

30 of 100 nM (FIG. 5b) or 10 |iM (data not shown), had no effect 
on neurite outgrowth of dorsal root ganglion (DRG) neurons, 
and it did not influence the action of MAG-Fc (FIG. 5b) or 
the Nogo peptide (data not shown). However, TAT-Pep5, added 
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exogenously to cultured neurons at the concentration of 100 
nM, abolished their responsiveness to MAG (25 jjig/ml) as well 
as the Nogo peptide (4 \xM) (FIG. 5a and b) . Post-natal 
cerebellar neurons were used to examine the effects of Pep5. 
5 As observed in DRG neurons, TAT-Pep5 efficiently silenced the 
inhibitory effect of MAG (25 jxg/ml) and the Nogo peptide (4 
jxM) (FIG. 5c and d) . Finally, to show more clearly that the 
peptide acts as a silencer of p75 NTR signaling, the present 
inventors measured Rho activity by affinity precipitation. 

10 As expected, although RhoA was activated 30 min following the 
addition of MAG-Fc or the Nogo peptide to the post-natal 
cerebellar neurons , TAT-Pep5 inhibited the activation of RhoA 
induced by MAG-Fc or the Nogo peptide on these cells (FIG. 
5e). These findings strongly suggest that Pep5 inhibits the 

15 activation of RhoA through p75 NTR by inhibiting the association 
of Rho GDI with p75 NTR . 

[0416] 

Similar results were observed when experiments were 
20 carried out using anti-p75 NTR antibodies, anti-Rho GDI 
antibodies, and the p75 OTR extracellular domain. 

[0417] 

(Example 6: In Vivo Nerve Regeneration Effect of an Agent 
25 Disrupting the Interaction Between a Silencer and/or p75NTR 
and Rho GDI) 

200gmale Wistar rats were used . After the ninth thoracic 
vertebrae laminectomy was performed, the dorsal half of the 
spinal cord was dissected. A continuous osmotic pump was used 
30 to continuously administer either TAT-f used Pep5 or TAT-f used 
control peptide to the injured site. As a result, nerve 
regeneration was significantly observed when TAT-Pep5 was used, 
as compared to when the control peptide was used. 
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[0418] 

Similar results were observed when anti-p7 5 NTR an- 
tibodies were used. 

5 

[0419] 

(Example 7: Demonstration in Mouse) 

Similar experiments were carried out using mice as 
described above. As a result, nerve regeneration was 
10 similarly observed. 

[0420] 

(Example 8: Modified Amino Acid) 

Similar experiments were carried out using Pep5 in which 
15 alanine was added to the C terminus of the sequence (SEQ ID 
NO. 2) , antibodies for p75 lacking 10 residues of C- terminus, 
and p75 in which alanine was replaced with valine at amino 
acid 423 in positions 273-427 of SEQ ID NO. 4. As a result, 
nerve regeneration was similarly observed. 

20 

[0421] 

For specific circumstances when regeneration is 
difficult, particularly in an adult body, in the case of 
nerve -ralated diseases, disorders and conditions, it has been 

25 believed that radical treatment of such are also difficult. 
However, the effects of the present invention as described 
above allow for diagnosis which has been conventionally 
regarded as Impossible , and it has been proved that such effects 
can ne applied to treatment . Therefore, it is recognized that 

30 the present invention has usefulness which has not been 
achieved by conventional diagnotic agents and medidaments. 



[0422] 
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As described above, the present invention has been 
illustrated by way of preferred embodiments of the present 
invention, but it is understood that the scope of the invention 
should be interpreted only depending on the claims. It is 
5 understood that patents, patent applications and references 
cited herein should be incorporated as a reference with regard 
to the present specification, as if the disclosure per se is 
specifically described herein. 
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[0424] 

10 (Effects of the Invention) 

NTR 

By clarifying the relationship between p75 and an 
interaction agent related to neurite outgrowth inhibition, 
nerve regeneration is provided, and based on such nerve 
regeneration, pharmaceutical compositions and methods for 
15 treating neurological diseases are provided. 

[0425] 

(Explanation of Sequence Listing) 

SEQ ID NO. 1: nucleic acid sequence of a Pep polypeptide 
20 SEQ ID NO. 1 is a degenerated nucleic acid sequence of a Pep 
polypeptide as set forth in SEQ ID NO. 2. 

Pep5 AA Sequence 

CFFRGGFFNHNPRYC 
25 Cys Phe Phe ArgGly Gly Phe Phe Asn His Asn Pro Arg Tyr Cys 
tgy tty tty mgnggn ggn tty tty aay cay aay ccn mgn tay tgy 
tgtttt cgtggt aatcat cct tat 

tgcttc cgcggc aaccac ccc tac 

cgagga cca 
30 cggggg ccg 

aga 
agg 
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SEQ ID NO. 1: pep5 degeneration DNA 
tgyt ty t tymgnggnggnt ty t tyaaycayaayccnmgn tay tgy 

SEQ ID NO. 2: an amino acid sequence of a Pep polypeptide 
5 SEQ ID NO. 3: a nucleic acid sequence of a human p75 polypeptide 
SEQ ID NO. 4 : an amino acid sequence of a human p75 polypeptide 
SEQ ID NO. 5: a nucleic acid sequence of a human Rho GDI 
polypeptide 

SEQ ID NO. 6: an amino acid sequence of a human Rho GDI 

10 polypeptide 

SEQ ID NO. 7: a nucleic acid sequence of an MAG polypeptide 
SEQ ID NO. 8: an amino acid sequence of an MAG polypeptide 
SEQ ID NO. 9: a nucleic acid sequence of a Nogo polypeptide 
SEQ ID NO. 10: an amino acid sequence of a Nogo polypeptide 

15 SEQ ID NO. 11: a nucleic acid sequence of an RhoA polypeptide 
SEQ ID NO. 12: an amino acid sequence of an RhoA polypeptide 
SEQ ID NO. 13: a nucleic acid sequence of a p21 polypeptide 
SEQ ID NO. 14: an amino acid sequence of a p21 polypeptide 
SEQ ID NO. 15: a control peptide used in Examples 

20 SEQ ID NO. 16 : a nucleic acid sequence of a rat p75 polypeptide 
SEQ ID NO. 17: an amino acid sequence of a rat p75 polypeptide 

[0426] 

[SEQUENCE LISTING] 
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SEQUENCE LISTING 

<110> Trans-Science, Inc. 

<120> Composition and method for neural regeneration 

<130> J1-03519081 

<160> 17 

<170> Patentln version 3.1 

<210> 1 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic Degenerate Sequence 
<220> 

<221> misc_feature 

<222> (12).. (12) 

<223> "n" is A , C, G or T. 



<220> 

<221> misc_f eature 

<222> (15).. (15) 

<223> "n" is A , C, G or T. 



<220> 
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<221> mi sc_f eature 

<222> (18).. (18) 

<223> "n" is A , C, G or T. 



<220> 

<221> misc_feature 

<222> (36).. (36) 

<223> "n" is A , C, G or T. 



<220> 

<2 2 1 > misc_feature 

<222> (39).. (39) 

15 <223> "n" is A , C, G or T. 



<400> 1 

tgyttyttym gnggnggntt yttyaaycay aayccnmgntay tgy 45 

20 



<210> 2 

<211> 15 

<212> PRT 

25 <213> Artificial 



<220> 

<223> Synthetic Sequence 



30 <400> 2 



Cys Phe Phe Arg Gly Gly Phe Phe Asn His Asn Pro Arg Tyr Cys 
15 10 15 
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<210> 3 

<211> 3386 

5 <212> DNA 

<213> Homo sapiens 

<400> 3 

gccgcggcca gctccggcgg gcaggggggg cgctggagcg cagcgcagcgcagccccatc 
10 60 

agtccgcaaa gcggaccgag ctggaagtcg agcgctgccg cgggaggcgggcgatggggg 
120 

15 caggtgccac cggccgcgcc atggacgggc cgcgcctgct gctgttgctgcttctggggg 
180 

tgtcccttgg aggtgccaag gaggcatgcc ccacaggcct gtacacacacagcggtgagt 
240 

20 

gctgcaaagc ctgcaacctg ggcgagggtg tggcccagcc t tgtggagccaaccagaccg 
300 

tgtgtgagcc ctgcctggac agcgtgacgt tctccgacgt ggtgagcgcgaccgagccgt 
25 360 

gcaagccgtg caccgagtgc gtggggctcc agagcatgtc ggcgccgtgcgtggaggccg 
420 

30 acgacgccgt gtgccgctgc gcctacggct actaccagga tgagacgactgggcgctgcg 
480 
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aggcgtgccg cgtgtgcgag gcgggctcgg gcctcgtgtt ctcctgccaggacaagcaga 
540 

acaccgtgtg cgaggagtgc cccgacggca cgtattccga cgaggccaaccacgtggacc 
5 600 

cgtgcctgcc ctgcaccgtg tgcgaggaca ccgagcgcca gctccgcgagtgcacacgct 
660 

10 gggccgacgc cgagtgcgag gagatccctg gccgttggat tacacggtccacacccccag 
720 

agggctcgga cagcacagcc cccagcaccc aggagcctga ggcacctccagaacaagacc 
780 

15 

tcatagccag cacggtggca ggtgtggtga ccacagtgat gggcagctcccagcccgtgg 
840 

tgacccgagg caccaccgac aacctcatcc ctgtctattg ctccatcctggctgctgtgg 
20 900 

ttgtgggcct tgtggcctac atagccttca agaggtggaa cagctgcaagcagaacaagc 
960 

25 aaggagccaa cagccggcca gtgaaccaga cgcccccacc agagggagaaaaactccaca 
1020 

gcgacagtgg catctccgtg gacagccaga gcctgcatga ccagcagccccacacgcaga 
1080 

30 

cagcctcggg ccaggccctc aagggtgacg gaggcctcta cagcagcctgcccccagcca 
1140 
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agcgggagga ggtggagaag cttctcaacg gctctgcggg ggacacctggcggcacctgg 
1200 

cgggcgagct gggctaccag cccgagcaca tagactcctt tacccatgaggcctgccccg 
5 1260 

ttcgcgccct gcttgcaagc tgggccaccc aggacagcgc cacactggacgccctcctgg 
1320 

10 ccgccctgcg ccgcatccag cgagccgacc tcgtggagag tctgtgcagt gagtccactg 
1380 

ccacatcccc ggtgtgagcc caaccgggga gcccccgccc cgccccacattccgacaacc 
1440 

15 

gatgctccag ccaacccctg tggagcccgc acccccaccc tttggggggggcccgcctgg 
1500 

cagaactgag ctcctctggg caggacctca gagtccaggc cccaaaaccacagccctgtc 
20 1560 

agtgcagccc gtgtggcccc ttcacttctg accacacttc ctgtccagagagagaagtgc 
1620 

25 ccctgctgcc tccccaaccc tgcccctgcc ccgtcaccat ctcaggccacctgccccctt 
1680 

ctcccacact gctaggtggg ccagcccctc ccaccacagc aggtgtcatatatggggggc 
1740 

30 

caacaccagg gatggtacta gggggaagtg acaaggcccc agagactcag agggaggaat 1800 
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cgaggaacca gagccatgga ctctacactg tgaacttggg gaacaagggtggcatcccag 
1860 

tggcctcaac cctccctcag cccctcttgc cccccacccc agcctaagatgaagaggatc 
5 1920 

ggaggcttgt cagagctggg aggggttttc gaagctcagc ccacccccctcattttggat 
1980 

10 ataggtcagt gaggcccagg gagaggccat gattcgccca aagccagacagcaacgggga 
2040 

ggccaagtgc aggctggcac cgccttctct aaatgagggg cctcaggtttgcctgagggc 
2100 

15 

gaggggaggg tggcaggtga ccttctggga aatggcttga agccaagtcagctttgcctt 
2160 

ccacgctgtc tccagacccc caccccttcc ccactgcctg cccacccgtg gagatgggat 2220 

20 

gcttgcctag ggcctggtcc atgatggagt caggtttggg gttcgtggaaagggtgctgc 
2280 

ttccctctgc ctgtccctct caggcatgcc tgtgtgacat cagtggcatggctccagtct 
25 2340 

gctgccctcc atcccgacat ggacccggag ctaacactgg cccctagaatcagcctaggg 
2400 

30 gtcagggacc aaggacccct caccttgcaa cacacagaca cacgcacacacacacacagg 
2460 
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aggagaaatc tcacttttct ccatgagttt tttctcttgg gctgagactggatactgccc 
2520 

ggggcagctg ccagagaagc atcggaggga attgaggtct gctcggccgtcttcactcgc 
5 2580 

ccccgggttt ggcgggccaa ggactgccga ccgaggctgg agctggcgtctgtct tcaag 
2640 

10 ggcttacacg tggaggaatg ctcccccatc ctccccttcc ctgcaaacatggggttggct 
2700 

gggcccagaa ggttgcgatg aagaaaagcg ggccagtgtg ggaatgcggcaagaaggaat 
2760 

15 

tgacttcgac tgtgacctgt ggggatttct cccagctcta gacaaccctgcaaaggactg 
2820 

ttttttcctg agcttggcca gaagggggcc atgaggcctc agtggactttccaccccctc 
20 2880 

cctggcctgt tctgttttgc ctgaagttgg agtgagtgtg gctcccctctatttagcatg 
2940 

25 acaagcccca ggcaggctgt gcgctgacaa ccaccgctcc ccagcccagggttcccccag 
3000 

ccctgtggaa gggactagga gcactgtagt aaatggcaat tctttgacctcaacctgtga 
3060 

30 

tgaggggagg aaactcacct gctggcccct cacctgggca cctggggagtgggacagagt 
3120 
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ctgggtgtat ttattttcct ccccagcagg tggggagggg gtttggtggcttgcaagtat 
3180 

gttttagcat gtgtttggtt ctggggcccc tttttactcc cct tgagctgagatggaacc 
5 3240 

cttttggccc ccagctgggg gccatgagct ccagaccccc agcaaccctcctatcacctc 
3300 

10 ccctccttgc ctcctgtgta atcatttctt gggccctcct gaaacttacacacaaaacgt 
3360 

taagtgatga acat taaatagcaaag 
3386 

15 

<210> 4 
<211> 427 
<212> PRT 
20 <213> Homo sapiens 

<400> 4 

Met Gly Ala Gly Ala Thr Gly Arg Ala Met Asp Gly Pro Arg Leu Leu 
25 1 5 10 15 



Leu Leu Leu Leu Leu Gly Val Ser Leu Gly Gly Ala Lys Glu Ala Cys 
20 25 30 



30 



Pro Thr Gly Leu Tyr Thr His Ser Gly Glu Cys Cys Lys Ala Cys Asn 
35 40 45 
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10 



Leu Gly Glu Gly Val Ala Gin Pro Cys Gly Ala Asn Gin Thr Val Cys 
50 55 60 



Glu Pro Cys Leu Asp Ser Val Thr Phe Ser Asp Val Val Ser Ala Thr 
65 70 75 80 



Glu Pro Cys Lys Pro Cys Thr Glu Cys Val Gly Leu Gin Ser Met Ser 
85 90 95 



15 Ala Pro Cys Val Glu Ala Asp Asp Ala Val Cys Arg Cys Ala Tyr Gly 
100 105 110 



Tyr Tyr Gin Asp Glu Thr Thr Gly Arg Cys Glu Ala Cys Arg Val Cys 
20 115 120 125 



Glu Ala Gly Ser Gly Leu Val Phe Ser Cys Gin Asp Lys Gin Asn Thr 
130 135 140 

25 



Val Cys Glu Glu Cys Pro Asp Gly Thr Tyr Ser Asp Glu Ala Asn His 
145 150 155 160 



30 

Val Asp Pro Cys Leu Pro Cys Thr Val Cys Glu Asp Thr Glu Arg Gin 
165 170 175 
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Leu Arg Glu Cys Thr Arg Trp Ala Asp Ala Glu Cys Glu Glu Me Pro 
180 185 190 

5 

Gly Arg Trp Me Thr Arg Ser Thr Pro Pro Glu Gly Ser Asp Ser Thr 



10 



15 195 200 205 



AlaPro Ser Thr Gin Glu Pro Glu Ala Pro Pro Glu Gin Asp Leu Me 
210 215 220 

20 

Ala Ser Thr Val Ala Gly Val Val Thr Thr Val Met Gly Ser Ser Gin 
225 230 235 240 

25 

Pro Val Val Thr Arg Gly Thr Thr Asp Asn Leu Me Pro Val Tyr Cys 
245 250 255 



30 Ser Me Leu Ala Ala Val Val Val Gly Leu Val Ala Tyr Me Ala Phe 
260 265 270 
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Lys Arg Trp Asn Ser Cys Lys Gin Asn Lys Gin Gly Ala Asn Ser Arg 
275 280 285 



5 Pro Val Asn Gin Thr Pro Pro Pro Glu Gly Glu Lys Leu His Ser Asp 
290 295 300 



Ser Gly Me Ser Val Asp Ser Gin Ser Leu His Asp Gin Gin Pro His 
10 305 310 315 320 



Thr Gin Thr Ala Ser Gly Gin Ala Leu Lys Gly Asp Gly Gly Leu Tyr 
325 330 335 

15 

SerSer Leu Pro Pro Ala Lys Arg Glu Glu Val Glu Lys Leu Leu Asn 
340 345 350 

20 

Gly Ser Ala Gly Asp Thr Trp Arg His Leu Ala Gly Glu Leu Gly Tyr 
355 360 365 



25 Gin Pro Glu His Me Asp Ser Phe Thr His Glu Ala Cys Pro Val Arg 
370 375 380 



Ala Leu Leu Ala Ser Trp Ala Thr Gin Asp Ser Ala Thr Leu Asp Ala 
30 385 390 395 400 



Leu Leu Ala Ala Leu Arg Arg Me Gin Arg Ala Asp Leu Val Glu Ser 



2003-092923 

- 213 - 

405 410 415 



Leu Cys Ser Glu Ser Thr Ala Thr Ser Pro Val 
5 420 425 



<210> 5 

<211> 1921 

10 <212> DNA 

<213> Homo sapiens 

<400> 5 

ggcacgaggg ggcggccgac gacgttcgtc atttagtgcg ggagggatcctgaaccgcgc 
15 60 

ggccgaaccc tccggtgtcc cgacccaggc taagcttgag catggctgagcaggagccca 
120 

20 cagccgagca gctggcccag attgcagcgg agaacgagga ggatgagcactcggtcaact 
180 

acaagccccc ggcccagaag agcatccagg agatccagga gctggacaaggacgacgaga 
240 

25 

gcctgcgaaa gtacaaggag gccctgctgg gccgcgtggc cgtttccgcagaccccaacg 
300 

tccccaacgt cgtggtgact ggcctgaccc tggtgtgcag ctcggccccgggccccctgg 
30 360 

agctggacct gacgggcgac ctggagagct tcaagaagca gtcgtttgtgctgaaggagg 
420 
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gtgtggagta ccggataaaa atctctttcc gggttaaccg agagatagtgtccggcatga 
480 

5 agtacatcca gcatacgtac aggaaaggcg tcaagattga caagactgactacatggtag 
540 

gcagctatgg gccccgggcc gaggagtacg agttcctgac ccccgtggaggaggcaccca 
600 

10 

agggtatgct ggcccggggc agctacagca tcaagtcccg cttcacagacgacgacaaga 
660 

ccgaccacct gtcctgggag tggaatctca ccatcaagaa ggactggaaggactgagccc 
15 720 

agccagaggc gggcagggca gactgacgga cggacgacgg acaggcggatgtgtcccccc 
780 

20 cagcccctcc cctccccata ccaaagtgct gacaggccct ccgtgcccctcccaccctgg 
840 

tccgcctccc tggcctggct caaccgagtg cctccgaccc ccctcctcagccctccccca 
900 

25 

. cccacaggcc cagcctcctc ggtctcctgt ctcgttgctg cttctgcctgtgctgtgggg 
960 

gagagaggcc gcagccaggc ctctgctgcc ctttctgtgc cccccaggttctatctcccc 
30 1020 

gtcacacccg aggcctggct tcaggaggga gcggagcagc cattctccaggccccgtggt 
1080 
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tgcccctgga cgtgtgcgtc tgctgctccg gggtggagct ggggtgtgggatgcacggcc 
1140 

5 tcgtgggggc cgggccgtcc tccagccccg ctgctccctg gccagcccccttgtcgctgt 
1200 

cggtcccgtc taaccatgat gccttaacat gtggagtgta ccgtggggcctcactagcct 
1260 

10 

ctaactccct gtgtctgcat gagcatgtgg cctccccgtc ccttccccggtggcgaaccc 
1320 

agtgacccag ggacacgtgg ggtgtgctgc tgctgctccc cagcccaccagtgcctggcc 
15 1380 

agcctgcccc cttccctgga cagggctgtg gagatggctc cggcggcttg gggaaagcca 1440 

aattgccaaa actcaagtca cctcagtacc atccaggagg ctgggtattgtcctgcctct 
20 1500 

gccttttctg tctcagcggg cagtgcccag agcccacacc cccccaagagccctcgatgg 
1560 

25 acagcctcac ccaccccacc tgggcccagc caggagcccc gcctggccatcagtatttat 
1620 

tgcctccgtc cgtgccgtcc ctgggccact ggcctggcgc ctgttcccccaggctctcag 
1680 

30 

tgccaccacc cccggcaggc cttccctgac ccagccagga acaaacaagggaccaagtgc 
1740 



- 216 - 



2003-092923 



acacattgct gagagccgtc tcctgtgcct cccccgcccc atccccggtcttcgtgttgt 
1800 

gtctgccagg ctcaggcaga ggcgcctgtc cctgcttctt ttctgaccgg gaaataaatg 1860 

5 

cccctgaagg aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaaaaaaaaaaaa 
1920 

a 

10 1921 



<210> 6 

<211> 204 

15 <212> PRT 

<213> Homo sapiens 

<400> 6 

20 Met Ala Glu Gin Glu Pro Thr Ala Glu Gin Leu Ala Gin Me Ala Ala 
15 10 15 



Glu Asn Glu Glu Asp Glu His Ser Val Asn Tyr Lys Pro Pro Ala Gin 
25 20 25 30 



LysSer Me Gin Glu Me Gin Glu Leu Asp Lys Asp Asp Glu Ser Leu 
35 40 45 

30 

Arg Lys Tyr Lys Glu Ala Leu Leu Gly Arg Val Ala Val Ser Ala Asp 
50 55 60 
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Pro Asn Val Pro Asn Val Val Val Thr Gly Leu Thr Leu Val Cys Ser 
65 70 75 80 

5 

SerAla Pro Gly Pro Leu Glu Leu Asp Leu Thr Gly Asp Leu Glu Ser 
85 90 95 

10 

Phe Lys Lys Gin Ser Phe Val Leu Lys Glu Gly Val Glu Tyr Arg Me 
100 105 110 



15 Lys Me Ser Phe Arg Val Asn Arg Glu Me Val Ser Gly Met Lys Tyr 
115 120 125 



Me Gin His Thr Tyr Arg Lys Gly Val Lys Me Asp Lys Thr Asp Tyr 
20 130 135 140 



Met Val Gly Ser Tyr Gly Pro Arg Ala Glu Glu Tyr Glu Phe Leu Thr 
145 150 155 160 

25 

Pro Val Glu Glu Ala Pro Lys Gly Met Leu Ala Arg Gly Ser Tyr Ser 
165 170 175 

30 

Me Lys Ser Arg Phe Thr Asp Asp Asp Lys Thr Asp His Leu Ser Trp 
180 185 190 
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Glu Trp Asn Leu Thr I le Lys Lys Asp Trp Lys Asp 
195 200 



<210> 7 
<211> 2475 
<212> DNA 

<213> Rattus norvegicus 

10 

<400> 7 

cagaagccag accatccaac cttctgtatc agtgctcctc gtcgcctcactgtacttcac 
60 

15 ggaagagact tggttgactg gccacttgga gcggaatcag gagacattcccaactcaggg 
120 

agactgaggt gagggcccta gctcgcccac ttgctggaca agatgatattccttaccacc 
180 

20 

ctgcctctgt tttggataat gatttcagct tctcgagggg ggcactggggtgcctggatg 
240 

ccctcgtcca tctcagcctt cgagggcacg tgtgtctcca tcccctgccgtttcgacttc 
25 300 

ccggatgagc tcagaccggc tgtggtacat ggcgtctggt atttcaacagtccctacccc 
360 

30 aagaactacc cgccagtggt cttcaagtcc cgcacacaag tggtccacgagagcttccag 
420 

ggccgtagcc gcctgttggg agacctgggc ctacgaaact gcaccctgct tctcagcacg 480 
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ctgagccctg agctgggagg gaaatactat ttccgaggtg acctgggcggctacaaccag 
540 

5 tacaccttct cggagcacag cgtcctggac atcatcaaca cccccaacatcgtggtgccc 
600 

ccagaagtgg tggcaggaac ggaagtagag gtcagctgca tggtgccggacaactgccca 
660 

10 

gagctgcgcc ctgagctgag ctggctgggc cacgaggggc taggggagcccactgt tctg 
720 

ggtcggctgc gggaggatga aggcacctgg gtgcaggtgt cactgctacacttcgtgcct 
15 780 

actagagagg ccaacggcca ccgtctgggc tgtcaggctg ccttccccaacaccaccttg 
840 

20 cagttcgagg gttacgccag tctggacgtc aagtaccccc cggtgattgt ggagatgaat 900 

tcctctgtgg aggccattga gggctcccat gtcagcctgc tctgtggggctgacagcaac 
960 

25 ccgccaccgc tgctgacttg gatgcgggat gggatggtgt tgagggaggcagttgctgag 
1020 

agcctgtacc tggatctgga ggaggtgacc ccagcagagg acggcatctatgcttgcctg 
1080 

30 

gcagagaatg cctatggcca ggacaaccgc acggtggagc tgagcgtcatgtatgcacct 
1140 
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tggaagccca cagtgaatgg gacggtggtg gcggtagagg gggagacagtctccatcctg 
1200 

tgttccacac agagcaaccc ggaccctatt ctcaccatct tcaaggagaagcagatcctg 
5 1260 

gccacggtca tctatgagag tcagctgcag ctggaactcc ctgcagtgacgcccgaggac 
1320 

10 gatggggagt actggtgtgt agctgagaac cagtatggcc agagagccaccgccttcaac 
1380 

ctgtctgtgg agtttgctcc cataatcctt ctggaatcgc actgtgcagcggccagagac 
1440 

15 

accgtgcagt gcctgtgtgt ggtaaaatcc aacccggaac cctccgtggcctttgagctg 
1500 

ccttcccgca acgtgactgt gaacgagaca gagagggagt ttgtgtactcagagcgcagc 
20 1560 

ggcctcctgc tcaccagcat cctcacgctc cggggtcagg cccaagccccaccccgcgtc 
1620 

25 atttgtacct ccaggaacct ctacggcacc cagagcctcg agctgcctttccagggagca 
1680 

caccgactga tgtgggccaa aatcggccct gtgggtgctg tggtcgcctttgccatcctg 
1740 

30 

attgccattg tctgctacat cacccagaca agaagaaaaa agaacgtcacagagagcccc 
1800 
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agcttctcag cgggagacaa ccctcatgtc ctgtacagcc ccgaattccgaatctctgga 
1860 

gcacctgata agtatgagag tgagaagcgc ctggggtccg agaggaggctgctgggcctt 
5 1920 

aggggggaac ccccagaact ggacctcagt tattcccact cagacctggggaaacgaccc 
1980 

10 accaaggaca gctacaccct gacagaggag ctggctgagt acgcagaaatccgagtcaag 
2040 

tgaggaagct gggggctggc cctgtggctc accccccatc aggaccctcgct tggccccc 
2100 

15 

actggccgtg ggctcccttt ctcttgagag tggtaggggt gggggcgggaaggggcgggg 
2160 

caggaaacag tgaggtctta ggggcccggc ctcccctcct tcccggctgctcctctctgc 
20 2220 

caacatcctg cacctatgtt acagctccct ctcccctcct tttaacctcagctgttgaga 
2280 

25 ggggtgctct gtctgtccat gttatttatt gttatcctgg tctcctgtccccttacccgg 
2340 

ccccaggacc tgtacaaaag ggacatgaaa taaatgtcct aatgacaagtgccagtctag 
2400 

30 

acccatcctt tggaggaaag gggcatatta gtaatacttt tctcgttgctgtaacaaaat 
2460 
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actggacaaaaacac 
2475 



5 <210> 8 
<211> 626 
<212> PRT 

<213> Rattus norvegicus 
10 <400> 8 

Met Me Phe Leu Thr Thr Leu Pro Leu Phe Trp Me Met Me Ser Ala 
15 10 15 

15 

Ser Arg Gly Gly His Trp Gly Ala Trp Met Pro Ser Ser Me Ser Ala 
20 25 30 



20 Phe Glu Gly Thr Cys Val Ser Me Pro Cys Arg Phe Asp Phe Pro Asp 
35 40 45 



Glu Leu Arg Pro Ala Val Val His Gly Val Trp Tyr Phe Asn Ser Pro 
25 50 55 60 



Tyr Pro Lys Asn Tyr Pro Pro Val Val Phe Lys Ser Arg Thr Gin Val 
65 70 75 80 

30 

Val His Glu Ser Phe Gin Gly Arg Ser Arg Leu Leu Gly Asp Leu Gly 
85 90 95 
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10 



Leu Arg Asn Cys Thr Leu Leu Leu Ser Thr Leu Ser Pro Glu Leu Gly 
100 105 110 



Gly Lys Tyr Tyr Phe Arg Gly Asp Leu Gly Gly Tyr Asn Gin Tyr Thr 
115 120 125 



Phe Ser Glu His Ser Val Leu Asp Me lie Asn Thr Pro Asn lie Val 
130 135 140 



15 Val Pro Pro Glu Val Val Ala Gly Thr Glu Val .Glu Val Ser Cys Met 
145 150 155 160 



Val Pro Asp Asn Cys Pro Glu Leu Arg Pro Glu Leu Ser Trp Leu Gly 
20 165 170 175 



His Glu Gly Leu Gly Glu Pro Thr Val Leu Gly Arg Leu Arg Glu Asp 
180 185 190 

25 



Glu Gly Thr Trp Val Gin Val Ser Leu Leu His Phe Val Pro Thr Arg 
195 200 205 



30 

Glu Ala Asn Gly His Arg Leu Gly Cys Gin Ala Ala Phe Pro Asn Thr 
210 215 220 
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Thr Leu Gin Phe Glu Gly Tyr Ala Ser Leu Asp Val Lys Tyr Pro Pro 
225 230 235 240 



Val Me Val Glu Met Asn Ser Ser Val Glu Ala Me Glu Gly Ser His 
245 250 255 



10 Val Ser Leu Leu Cys Gly Ala Asp Ser Asn Pro Pro Pro Leu Leu Thr 
260 265 270 



Trp Met Arg Asp Gly Met Val Leu Arg Glu Ala Val Ala Glu Ser Leu 
15 275 280 285 



Tyr Leu Asp Leu Glu Glu Val Thr Pro Ala Glu Asp Gly Me Tyr Ala 
290 295 300 

20 

Cys Leu Ala Glu Asn Ala Tyr Gly Gin Asp Asn Arg Thr Val Glu Leu 
305 310 315 320 



25 



Ser Val Met Tyr Ala Pro Trp Lys Pro Thr Val Asn Gly Thr Val Val 
325 330 335 



30 Ala Val Glu Gly Glu Thr Val Ser Me Leu Cys Ser Thr Gin Ser Asn 
340 345 350 
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Pro Asp Pro lie Leu Thr Me Phe Lys Glu Lys Gin lie Leu Ala Thr 
355 360 365 



5 Val lie Tyr Glu Ser Gin Leu Gin Leu Glu Leu Pro Ala Val Thr Pro 
370 375 380 



Glu Asp Asp Gly Glu Tyr Trp Cys Val Ala Glu Asn Gin Tyr Gly Gin 
10 385 390 395 400 



15 

Arg Ala Thr Ala Phe Asn Leu Ser Val Glu Phe Ala Pro He Me Leu 
405 410 415 



20 Leu Glu Ser His Cys Ala Ala Ala Arg Asp Thr Val Gin Cys Leu Cys 
420 425 430 



Val Val Lys Ser Asn Pro Glu Pro Ser Val Ala Phe Glu Leu Pro Ser 
25 435 440 445 



Arg Asn Val Thr Val Asn Glu Thr Glu Arg Glu Phe Val Tyr Ser Glu 
450 455 460 

30 



ArgSer Gly Leu Leu Leu Thr Ser Me Leu Thr Leu Arg Gly Gin Ala 
465 470 475 480 
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Gin Ala Pro Pro Arg Val lie Cys Thr Ser Arg Asn Leu Tyr Gly Thr 
485 490 495 



Gin Ser Leu Glu Leu Pro Phe Gin Gly Ala His Arg Leu Met Trp Ala 
500 505 510 



Lys Me Gly Pro Val Gly Ala Val Val Ala Phe Ala Me Leu Me Ala 
515 520 525 



15 Me Val Cys Tyr Me Thr Gin Thr Arg Arg Lys Lys Asn Val Thr Glu 
530 535 540 



10 



Ser Pro Ser Phe Ser Ala Gly Asp Asn Pro His Val Leu Tyr Ser Pro 
20 545 550 555 560 



Glu Phe Arg Me Ser Gly Ala Pro Asp Lys Tyr Glu Ser Glu Lys Arg 
565 570 575 



25 



Leu Gly Ser Glu Arg Arg Leu Leu Gly Leu Arg Gly Glu Pro Pro Glu 
580 585 590 



30 

Leu Asp Leu Ser Tyr Ser His Ser Asp Leu Gly Lys Arg Pro Thr Lys 
595 600 605 



Asp Ser Tyr Thr Leu Thr Glu Glu 
610 615 

5 

Val Lys 
625 



10 <210> 9 

<211> 60615 

<212> DNA 

<213> Mus musculus 

15 <400> 9 

aaaaagcagc tagacctgga ggagacatcc 
60 

caaacattca gaatttttgg tgggtaggtc 
20 120 

ctttctgtgg cctctcagta gggcatgagt 
180 

25 atggtctggc cgggcagtag tggggcacgc 
240 

caggcagatt tctgagttca aggccagcct 
300 

30 

ggctatacag agaaaccctg tctctgtaaa 
360 
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Leu Ala Glu Tyr Ala Glu Me Arg 
620 



ctgggagggg ctcccaggccaacagccaga 



cagtgttttc acagcatgcgctacacatgg 



gagaccatac ctagcatagtcttcaagagc 



ctttaatccc agcccttgagaaagcagagg 



ggtctacaga gtgagttccaggacagccag 



aacaaaacaa aacaaacaaacaaacaaaaa 
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aagagaacat ggtctgtacc tccttcttac ctttagcctc cgaaagtctgagctgttctt 
420 

atactactgt ggccaatgca tcctcttctg gaatctgcag t tatgacatcggaagt t tgg 
5 480 

agaaggccag aagctgctcc tcaggttttt ctggcttctt gtggagacagcctgact t tt 
540 

10 cccagggctg gttaaaccca aacatgtttt gtttagctgc ttctagacctgggtttgctt 
600 

gctggatggc agaacaaact gccaatcaca agttcttgtt caagaagaagtaattaagaa 
660 

15 

actcgatggt ctggccgggc agtagtgggg cacgccttta atcccagccc ttgagtaagc 720 

agaggcaggc agatttctga gttcaaggcc agcctggtct acagagtgagttccaggaca 
780 

20 

gccagggcta tacagagaaa ccctgtctct gtaaaaacaa aacaaaacaaacaaacaaac 
840 

aaaaaaagag aacatggcct gtacctcctt cttaccttta gcctcccaaagtctgagctg 
25 900 

ttcttatact actgtggcca atgcatcctc ttctggaatc tgcagttatgacatcggaag 
960 

30 tttggagaag gccagaagct gctcctcagg tttttctggc ttcttgtggagacagcctga 
1020 
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cttttcccag ggctggttaa acccaaacat gttttgttta gctgcttctagacctgggtt 
1080 

tgcttgctgg atggcagaac aaactgccaa tcacaagttc ttgttcaaga agaagtaatt 1 140 

5 

aagaaactcg aggaagaaat gggtatacgg gtctgggcac tatcttgctggcactcagaa 
1200 

catgttcaag atagcttcta ccaggcagca ttcagagccc atcacttcaggtagcagaat 
10 1260 

gggggcctgg aaggtgttta tgaccaggaa cctatgcctg agcctgcaatcaagccagga 
1320 

15 gttgtagttg ggatgcctct taccactgag catcaaacag tagttgaaggccttttcctg 
1380 

ctttggcagg aacagtggta actattggta aatagcctat gtggggcctggtacccaggt 
1440 

20 

tactgagcaa gctacttatt caattctgcc ctggtttcct taaaagaataccaggttgcc 
1500 

tgcctcataa tagtgactga gatgttgggc catattcaga tccctgagaatggtcacatg 
25 1560 

atggctagcg caggcttctg ctcagatctg cccatagaaa cttgactttaagaagcctca 
1620 

30 gcttcttagg cttcccagaa tgcacatggg gcaggacata tcaattagggtagaggtctt 
1680 
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ctttctctta ccatgtactg tgcaatgagg gcctggcctt cactatccagtgtgggaaga 
1740 

tcctctttgg tgaactcatt tgtgtttctg aagcaatgga catccctgttctggatggca 
5 1800 

gaccgaccac tcaggacttc agcagccact ggagcagtgc aatctttacagttactgctg 
1860 

10 atatggaaac aggagtccct gctcgcaaca acagctagga atat tcac tgt tagtatatc 
1920 

attgggccct ctggtctcct ggagacggac aatatcagca tccagt t tgt tcaaaatgtg 
1980 

15 

tctcagggcc atgggtcagt ggctactttc ctggaaaccc aacccttatatgagcttcat 
2040 

tgatggtcct ggttattaca catgacattt agcacaggtg gattgtcacagggaagttga 
20 2100 

caaagcttca tacatcatag caggacgttt ttgggttttt tgtttgtttgtttgttttgt 
2160 

25 ttttttgaga cagggtttct ctgtgcagtc ctggctgtcc tggaactcactctgtagacc 
2220 

aggctggtct tgaactcaga aatccacctg cctctgcctc ccaagtgcaggacttcttct 
2280 

30 

gtattctcca ttcatctgtt ggtagatatg taaatagcca tttcctggctatttggatag 
2340 
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tgggattcct tttcctgact taaattttta ttttaggtcc aacactaattataaacatgg 
2400 

ctgaagaaat tgatctcatt tctgttttta ctcttagtag tgaatgaatgtactttgaac 
5 2460 

caagacattt attaaccagg attacaaagc tacatttcat aaaattctatatatacagaa 
2520 

10 cctaaaacca gggaagtgtt aggggaaatc atgcaggaag ctgttaaaacttccacttag 
2580 

gccaaaatta tgtttcagtg ttttgttttg ttccagtaca aagaatgcatgtaactcagc 
2640 

15 

agtgcacttg aaaaaagaca agtccttttc agtaggtgaa agagctatggcagaaagctc 
2700 

ttgaaacagg ttttatgttg gaacccatct ttcatattcc aatatatatgcaaatatata 
20 2760 

tccatttctg gccctttaac tttttcaaag ggcatacatg atagaaggcaaatgtagcct 
2820 

25 gttccacata tgagtttagg cagtgattaa gtgttttgca atagtattaataccatagca 
2880 

ctggaactgc ctattcttct gagtagtgac ccttccttta cctgaaaatgtatagacaaa 
2940 

30 

ctttgcaact gctttgtttg gtgctggtat agagtacata cctaatgcat tgtataaacc 
3000 
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aataaagcat aaaatgcaaa cacagaatgg atgatagctc aagaaacttt tgctatgtaa 
3060 

tgaatcacct aaaaaggcag tggtttaaaa caacagtgac acat tat tt ttcatgattgt 
3120 

atattggctc taggatgaag tcgcattttt tgagagaata tcac tatggc tgggatagt t 
3180 

aggtgtctct ttcaatgtct cttttcttcc agaatgaata ggaccagaatgtgtatgaat 
3240 

gctatgcggt gtatatgtgg gacaccacgc aggtgcctgg c tcctgaggaagtcatagag 
3300 

ggcttcatat ttgctggaac tggagttatg gagagttgga aatcaccatgtaggtcct ta 
3360 

gactcaaact tgggctgttt atttactgca agagcagtaa gttctcttaa ctagccatct 3420 

ttctagcccc attacatttt aaaagttttt tttaaaaaaa gatgtgtgtgagtgtgtatg 
3480 

ctgtgattat gagctgcttg gatgctggga acagaactca ggtc t tgt taaagccat t tc 
3540 

tccagcaacc cttcaccaac atcccacccc cacctaattc tttct taaaac t taaactaa 
3600 

atctagggtg atattacttt gttgggacta cgaatttgct taaaaaccaacaaaatccat 
3660 
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ggcaatcaaa tatcttagtt attagaacat gcatttaaaa gtttctacaagctgcttcaa 
3720 

aaagaataca agtgaacttg ataatatagt gtactcatcc cactatatccaaaatactat 
5 3780 

caatgccaac ataaaaccaa tgtgaaacag aaattataac atttcttata aattctggga 3840 

atgtagtgtg tattttattc acagaacaca cttcatttca gtgctcaggagctaaaagca 
10 3900 

gccagttgct tcagtactag acagtgcaca tgtagactga acaattggaatgcaggcaat 
3960 

15 cctctctcca gagtaggcat gcagccagta tttttgaaaa gtgtataagaaagataaaag 
4020 

gactctgcaa atcttgaagc aaagttttct atgttctacc gttttctttctttctttctt 
4080 

20 

tctttctttc tttctttctt tctttctttc tttctttctt tctttctttctttctttctt 
4140 

tctttctttc tttctttctt tctttctttc tttctttctt tctttctttctttctttctt 
25 4200 

tcgatttttt gaaacagggt ttctctgtgt agctttggct gtcctagaattcactttgta 
4260 

30 gaccaggctg gcctcgaact cagaaatcca cctgcctctg catcccaagtgctgggatta 
4320 



2003-092923 

- 234 - 

aaggcatgtg ccaccacacc tggctaccgt tttctttaaa gtgtagc t t tgggggggtgg 
4380 

gggtgggggg gaccgcacat caggagacat gccattccag catatcaaaccagtgagtgt 
5 4440 

agggcttccc gactcctagg aagcctgaat catccgggat gttgactcatcagcctgagg 
4500 

10 tgagtgaaaa atagtgaacc aattttgcct tccaaggcat ctatttcaacgttccttccc 
4560 

ccttctccct ttctggtgac tcattctccg tgcactttta gagtccagcagaatgcaagg 
4620 

15 

ccgaaagcat tctaaacagt gagcccagag ctccgggtaa tctagcacagctgttttgcc 
4680 

tacctcattc caggcctgca gtctagaaag ggagggaact tgaaagtgtcaaataaatgt 
20 4740 

tttgtttttc tttctccttt tgaggtggtg gtagttatgc gttgggaccatgtctgaaaa 
4800 

25 taagtctttt atttaaaaaa atccgtaaga cctaattcag tcttgttagtacctttctcc 
4860 

actttttttt tttttttccc ttttcgggga ggaaactttc cactcctaggtccccaggat 
4920 

30 

aacgcccttc cacaggcttc ttggaaaact ctccgaatcc tggggccgcagcccgccccc 
4980 
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ttttggtaga ctaaaatccc gctgtaggca aggccaagtc cccgccccattccccaacta 
5040 

cactaggtgg gggtggatcc cagctccaaa tcccgccctc cgaacgccgccaaggaagta 
5 5100 

tggcaggctc cgcctgcacc ctatttctat tggacaagcc cgtgatccatcttctctatc 
5160 

10 ccgcagccta ttggctctct gtcccccgcg ccagccaagc cctcccctgccgggaaggtg 
5220 

agtcacgcca aactgggcgg agagtctgct ggcctctctc agt tgctcatctgggcgggc 
5280 

15 

ggcggctgct gcaactgagg acagggcggg tggcgcatct cgagcgcggaggcaggagga 
5340 

gaagtcttat tgttcctgga gctgtcgcct ttgcgggttc ctcggcttggttcggccagc 
20 5400 

ccggcctctg ccagtcctgc ccaaccccca caaccgcccg cggctctgaggagaagtggc 
5460 

25 ccgcggcggc agtagctgca gcatcatcgc cgaccatgga agacatagaccagtcgtcgc 
5520 

tggtctcctc gtccgcggat agcccgcccc ggcccccgcc cgctttcaagtaccagttcg 
5580 

30 

tgacggagcc cgaggacgag gaggacgagg aagacgagga ggaggaggaggacgacgagg 
5640 
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acctggagga attggaggtg ctggagagga agcccgcagc cgggctgtcc gcggctccgg 5700 

tgccccccgc cgccgcaccg ctgctggact tcagcagcga ctcggtgccccccgcgcccc 
5760 

5 

gcgggccgct gccggccgcg ccccccaccg cccctgagag gcagccgtcctgggaacgca 
5820 

gccccgcggc gtccgcgcca tccctgccgc ccgctgccgc agtcctgccctccaagctcc 
10 5880 

cggaggacga cgagcctcca gcgcggcctc cggcgccagc cggcgcgagccccctagcgg 
5940 

15 agcccgccgc gcccccttcc acgccggccg cgcccaagcg caggggctcgggctcagtgg 
6000 

gtgagtgctg ctgcgcgtta cgcccctccc tcttttgtgt cttggcccgggggaggtggg 
6060 

20 

gacgggcagg gctgctcggg accctagggc tttgtctacg agtggcaggg tgatggcgcc 6120 

cccgctggcg ggaggcgggc agaagggtgg ggcggcctcg gaagcctgggtgccttcatt 
6180 

25 

gtttgtcggg gtttcgggga gcacgtgcac cgctgccaag tcgctggttcccattccagc 
6240 

acgaagttct cgcctatcag cagctaggag tgtgttgaag aactaggatggtggattcct 
30 6300 



tgggctgggc tgggctgggc tgggctgggc ttggaggtgg gaatgggaaggctgtggtgc 
6360 
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cctaatccct ttatttaaag gatgggcgtt tgtcgaccac tctacagtttttttattttt 
6420 

5 tagggcctgc cttccttcct gccgggcgtc gggggatccc cttgcactaatcccctgttt 
6480 

ctttctccct ttattggtgg ggaactggcc gagctgctaa cgtctatacagtaacccaac 
6540 

10 

tgcggtgaag ggggagcgag cgcctccagt ggcgtggttc caggagaaaagggaaggaga 
6600 

gacttttggt gaagttctgc caccgcccag ttcatttgtg t t taatgtggtgattcctac 
15 6660 

accagcctga gaaacgagat ctgggcattt tgttccgatg gggcatagttatccagggcc 
6720 

20 tcagttgtgc tgtaaaagaa attgccaaat ttaatggcat ctcttagcctttaaatgcat 
6780 

cgagattgac ttgtagagaa aaggcaaaat ggttgacctt aaaaaggggcaaacctgtgg 
6840 

25 

attcctggtc aggaattagt tgaacttgtg gtagatttat cctgagacataatgaaaatg 
6900 

ttttagggca aatgttccta tattagttag aagtttttat aagtatatgatttacattga 
30 6960 

caaaatgcat tgaatattgt tttattgccc tttttatttt ggaaagggaaaaaatcaaat 
7020 



- 238 - 



2003-092923 



tttataaaga acgagaatgc atcttaagta gtttattact ttgggacaaagtgtcttgct 
7080 

5 agcaaaaagc cttttttttc tttttgtaaa gtaaggtaaa aaattaaatggtataactgc 
7140 

ctgctgggaa attttcacaa cattccagat ctaggaggtt ttatttttttagagaaataa 
7200 

10 

tatcacccca gagcttgcag tatctttttt attacaatta actcttttataatggggata 
7260 

atgaatcaat agaagtgttc ctgggtaaca attcattatg ggcacactcaaaggcactat 
15 7320 

tcaaaaacaa ctcctacagt taaagaattt agatgaagac tgccttgtcttttcattttt 
7380 

20 attttccttt cctttttttg agggaaacta aagtagaaaa aaagtaagtattaaaatttt 
7440 

aaactggaaa caatgattgg ccaaactata cttttcattt tttctactttcatagaaaca 
7500 

25 

agataaatag ttttgtcctt tgaatattga ggggactcag gcagcatcagcattttcttg 
7560 

aaatactgac aaattttaga agatttagaa atactaacaa agtttagaagacaaaaaagg 
30 7620 

aatgttgtct acccaggaat tttgtactca ttgtgttttt tggaagctttattcccttta 
7680 
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ttgaacacaa caacagtgag ttgtggtcat tgatagttaa ctcatcgcaatacattagat 
7740 

ttcttaatgc actgaagagt ttggctattg gctggtccct attattggttacctaggaca 
7800 

ctttacaaag ttctgggctt ccaaggtgtg gcagtaagca agactcatgctcccctcatg 
7860 

gggataatac acaaaataag cacacaaaaa agtactaaaa atgatggtgttatgaaacga 
7920 

taacagcttg aagggatgag aataactgaa acatgtgtac cctttttttttccttcttaa 
7980 

aaatctattt attttatgta tatgagtaca ctgtagctgt cttcagacacatcagaagag 
8040 

ggcatcagat cccattgcag atggttgtga gccaccatgt ggttgctgggaattgattga 
8100 

actcaggatc tctggaagag cagtcagtgc tcttaaccgc tgggccatctctccagcccc 
8160 

atgaggaccc ttttcaaggt tgcttgatga taggaaaaag aactaaggtttgagctgcag 
8220 

agaaaaaaaa atatatataa aggaattcct agggcaaaga ccctgaagcaggagtgagct 
8280 

tgtttattaa ctaagattat taaggaaaac ttatgcagag tcaggtaattaggagcctct 
8340 
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ggggtcacgg taaaaagtat ggcttaaaga aatagtattt taggaatatg ctacttgaat 8400 

aattacattg tgattttgga gcaaaaatgt agctttgaag gtttatagatgattagaata 
5 8460 

aagacaaagg tgaaagcact ctgtccatgg ttagaataga caaactgggagaggctatat 
8520 

10 ataaacccct agcaactgtg tttaacactg ctatttacat tagtttttttccttaactct 
8580 

gatatccttc agttagtaag ttatagtttt cctgaattgc agtatctccat tgtaatgta 
8640 

15 

ttgagacctg taccttttac ttgatgacca tttttctaga aagaatggttcatttgttct 
8700 

aaggaaactt agagattgat ttgaggaaag tgcagacatc agttgaccatttttctagaa 
20 8760 

agaatggttc atttgttcta aggaaactta gagattgatt tgaggaaagt gcagacatca 8820 

gttaagatga ctaagctgat ctttagacac attggtaatg tgaatgaaagtgtgtgatag 
25 8880 

attaactgga attctgaagg gtattaagtc aaaataaagg aatctggatcttattatcat 
8940 

30 actttaattc atagtctgcc gtgtcaagct gcttttatat catgaaatcaaaatggttct 
9000 
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tcccaaaaaa aaaaaaaaaa aagatttgtg tgcgtgcaca ggccagaaacaggagggtat 
9060 

ctctcttgtt gagtacagat atttagatgt tggtatccag cttgataatgagattttatg 
5 9120 

agttggttag tctgttttgt ttcgtttcaa aagaaaaaag atttatcaagcttctggtga 
9180 

10 tggtggtttc aaggcatggc atctgtcatc tacttggccg aggtaaaaaccttgtagata 
9240 

atgtcacagt ggtgagagcc tggactagag gaccacaatt acatggtgagacaaggaacc 
9300 

15 

tgggaggaag taggaaccag tcttggcctt ttataaccat catcttgtgagaactcaggt 
9360 

tctagtagaa cctttattct tcctgggatt acaacccaga ttacaaccacttcccagtag 
20 9420 

gctgttctct ttttgtccct gggtattgaa ttgatggcct tgtgttctatagtgaagcca 
9480 

25 ctactgactg actcacttct ccaacctctc cacttttaat attaatgtaagttcttttat 
9540 

tttgtgactt gggggtcttt ctgccacagc ttattgaata tctggaattacaggtttggg 
9600 

30 

tatacaggcc cacctgtggt ccccacttct taaagatatg attatctattgatgtagaca 
9660 
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tgtgggagcc aagctctgta tagtattttt gaacagtact gaagtaatgccaaaaatacc 
9720 

ttttcattag cttttctaag ttgtactctt gcagattgta cctgt tggaagtgtct tgac 
5 9780 

tatctgtcta cagttctgtg gaatggcatt tatgtgtgtg taccttt tccatt ttgtacc 
9840 

10 aaagtgtctg cagaggtccg ggggatatgg ttcagtcgta gagcat tgcctcaaggattc 
9900 

caagtcaggg gtttgatttt tagcattgga aaaaacactg ctatccacatgccccaactg 
9960 

15 

atcaaacaaa caaatagatg cagagaattc cacagacata tagcccagta gtcctcatct 10020 
ctgatttcac tttgtgaatt tcattacttt atgttaaaag aggctaagtg gaaagat tec 10080 
20 aggaatagct cattagcttt aaattatatg ttgatctgat tagggtgata aattatccct 10140 
ttcccaatgt atecatgetg tctgtgttgt acctcccatt ttgtctcttt gttaggagaa 10200 
aaactagtga cttcaaatga gcttatattt aaatgagcat taaagtaatg agattggcaa 10260 

25 

agctttaaaa ttacttccct tgattgaaac atgaaaattt atcataagtg tatttgtata 10320 
tggaagaaaa tcagtttatt tegggtttat ttactgtgct ttcaagagtc cactgttatc 10380 
30 tggggatata cctcctggtt gatggaggag aatccgtgac ctttatttca cttaataatg 10440 
accccaaagt gcaaaagtag tttatctaag ctttatcata ggtgtgtggt ataggcaaag 10500 
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agtatgtatg gagtttaata ctatttcaat tgcaggtgtc ctctggcaat agtaaaaaaa 10560 

aaaaaaagga tctcatgaat aagagaactg ctgtatttaa tctcttctgc tctggtagtt 10620 

5 atgtagatta gcctttcctg ttacaaacag tgttgctatg aacaccttta ggtattattt 
10680 

ccttggagat gaatgctgaa gggttcactg tagggttgta gaataaatcc attcaggtaa 10740 
10 gatttctagt tcaaaaggag cttgtataca acgttgggtg ctgacaaagt gccctataga 10800 
gcggtgacac agcttatact tccagcaaca ttgtgttaaa agaacaaatt ctttcttaag 10860 
cctt tatcaa cactacat tg gtaaactggt aaatagt t ta gcaagtagt t atactttaca 10920 

15 

tttgtaaaaa tttctatagg cttaggttgc taagatgttt tgttctaatc attgcttttg 10980 
cctactttga gttttgattt ttatggctgc aggatcactt gagcttatat catgggctag 11040 
20 cttaagtttt tttttttttt taaacaaaat tattttatat gtatggttgt taggcctgtg 11100 
cttgtctgtg cacaaccgca tgcacagagg ccagaagagg gcatgggagc cct taaaact 1 1 160 
ggagttacag acaattgtga gctcctgtgt ggttgctggg aatcaaactc cagtctttta 1 1220 

25 

aaagcagcca gtgctcataa ctgctgagcc atttcttcag cccaggtgat cagtttttta 1 1280 
gcatgttttt cttgaatggt tattcgtatt ctgaccacag agtatacttt tctgtgcatt 11340 
30 cattttttag ttagatttat catttcaaaa aatgattttt agccgggtgt ggtggcacat 11400 
gcct ttaatc ccggcact tg ggaggcagag gcaggcgaat ttctgagt tc gaggccagcc 1 1460 
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tggtctacag aatgagttcc aggacagcca aggctataca gagaaactct gtctcgaaaa 11520 
acaaacaaac aaaaaaaaaa accaaaaacc aaaacaaaac aaattgtcat aaaagtcatt 11580 
5 gaaagtcttt agaaaggcct tttctaattt ttttttactg ttagtacatt tatgatttta 11640 
ttttaatctt tgtttgctgc ttagttctgg agtgtgaggt ttaatataat tttcatgatt 11700 
taactccatt tattacatac tctgtctgac ctactgaaaa tggatatatc ctctgttcgg 11760 

10 

cattgtttat atataagtac aaagttgttt taattactaa aggttttaaa taaaatactt 11820 
catgataggt ttttttaaaa atcagaatat ttattttttc atcagaatat ttatgtgtgt 11880 
15 ttaatatttt tttttactga ttttaaaaat ttattaatct ggatgcttct gttagaaatt 11940 
agtcaggttt attttatata tatatatata tatatatata tatatatata tatatttaaa 12000 
tttatttttt gagacagggt ctctgtcctg gacctggctg gccttgaact ctcagagatc 12060 

20 

tggctgcctc tgcttcccaa atgctgggac caaaggcctg tgtcaccatg tctagctcaa 12120 
tttttaagtc ttaatttacc ttttcctttt acaggtaata tttatttagt gtgtgctaaa 12180 
25 gcatctttgt ctactccaga attgctgttt tcatcttgat gtttaatagt attagttgct 12240 
atgtttgtat taagctctat tttgaagtaa attttgctta tgggatatgg ggtgagttag 12300 
ctggcaagga gacaagatgt ctacccaaaa cagaaaagac ttactatagc tactgacagt 12360 

30 

agtttcaata tcagcatttt ctgcagctat ggtggatttt attacagggg aggacttttg 12420 
agctgagtga aaatgacttt ttaaaaagat ttatttattt tatgtatatg agcacactgt 12480 
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agctgtacag atggttgtga gccatcatgt ggttgctggg agttgaaacc tctgctcact 12540 
ccagccccca ctcactctgc ccaaaggttt attattatat gtaagtgcac tgtagctgtc 12600 

5 

ttcagacaca ccggaagagg gcatcagatc tcattatgga tggttgtgag ctaccatgtg 12660 
gttgatggga tttgaactca gtaccttcgg aagagcatct ctccagccct gaaaatgaat 1 2720 
10 tttttatact gtaaagcatg tatgatcttt gttgaggaag acactgatgc tgttttctaa 12780 
gtcatattca ccacaggata acctttgaaa aggtacaagc aaggacagtc agtgtccagg 12840 
ctttccactc ttacaatgta taaaatccca aaaagcccat agagaactat ttcctgaccc 12900 

15 

tgaat taatg aacatgtccc t tgatacagg atagagattt tgtgtatctc ttgttagatt 12960 
tgtgcctaag cattttattg ttgttacaaa tgatactttt ttccaagcca ggtgtagtgg 13020 
20 tgcatacctt tgatcctagc actcaggagg cagaggctgg cagatctgag ttcaaggcca 13080 
gcctcagcta tatactaagt ttcaggtgag ccaggactac atagcaagtg tttttcccca 13140 
tatttgttcc tattatatgg aagtgcagtt tgagttttgt gtattatctt tgtatctgtc 13200 

25 

ttacactctt gataagttca ctttctttct agaaatgtat atccattctg ggtcctagtg 13260 
atacatatat tttgagtatt tttgtgttaa atcttccagc gttgccaaac cttcacagta 13320 
30 ttcatttaac tgatagattt gcctagtttt tttgcatgtg caatgtagtt tcccttgcct 13380 
tattagatac aattttttaa attcatcaat tatatttttg gtaggtaaat ctttaaaatg 13440 
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aatgtgttaa agaagacagt atttgagttg tggacattgg tgagattgta gtaaaaaatt 13500 
gcagtaatta aaaactaaca ttttagtttt actttgtaaa gtaatggact ttaagtcatg 13560 
tgatgttttt cttgaacagt caattctgtc catttcactg ggggtaaagg aaaacaagca 13620 
ctgaatatag ggataaagta agttaaaagt ctggctatgt gacttcgagg tttcatagat 13680 
gcgatattca gacacactgg gaagaattaa gtttggccag cacagaagat actggaagaa 13740 
ctgggatgca ttgggaccat tttacagagg accttatttt agccaaggtt tgattaaaaa 13800 
atgaacaact gggaggagct tttaaatgtt tttgaccacg agaagggatg gacagct tt t 13860 
tctctctcct ctcctctcct ctcctctcct cttctctcct ctcttcccct cccctcccca 1 3920 
ccactcccct ccctcctctc ctctcttctt ctcccccttt ctcccttttt ctcctctttt 13980 
ctcccttttt ccctgtctcc ctttcttcct taagtaatat tagtgtaatg gcagtagagt 14040 
ggaaggactt accagaaaag ttgtggcttc ctctttagca tattttaaaa taacattttc 14100 
atatatagtt gtctttatgt atatttggat atactatgat atgttatctg ctcacagtag 14160 
cacaaatgaa attaatgatt taaaatgtaa ggtttttaac ttttttgaga tcagagcttg 14220 
ctccggttct tctgagtgct ggcat tgcag acatacacac cattggttag ctt ttgtctc 14280 
attctgtaaa gtttggtgtt cttaatagtt ctcagaaaag aagccatttt ccccttttat 14340 
aagcttaatc agtgtatatg tcaacttcct cagaaatgca gagtgttaca tctttttatt 14400 
taaaatagcc ccctaattat agtcattcat ttgcaaaagt gagggtcttt acaaaaaaat 14460 
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tactaagcta acatcaacag ctgtttttca aaacaagcga tacttttagg catttttaga 14520 
ctaaaatttg tttccccttc tgcaccagtt tgagatagat gctaatatgt tgttttatga 14580 

5 

atgaggggct gaggaggaaa gctagaaaat caccccccag ggccacacat gggcatagaa 14640 
gacccgagat ttgaattcat atgtacctgt tgcccaccat tgcttaaaga cccaaaaggc 14700 
10 ctcccctcct gcgaagcatg tttaaaatga caaaacttat tttgtgatga atgaatttca 14760 
agtttagata atgaggattt tattttcttt aaattaatga tttgaaatac taacttaaat 14820 
gccttagttg gctaaatgcc aagtttttct atgggaaata ttctggtatt agttaaaaat 14880 

15 

aagatatgtt tttaagaggt tcttgaaaaa gactggcaca attttaagtt agttcatttt 14940 



gtggctagtc t taacaatag cttt tcaatc agtgacttct aactatattg tgtagaggta 15000 

20 

ctattttgtt aaaaaaataa aaaaactttc tttttaaatt gcttcatcta gttgaatatg 15060 
ttggttctgc cttttgagcc caaatttgct ttttcttttt ctttcttttt tttttttttt 15120 
25 tccttttttg attcttcagc tgagagcaag aggatttatt gtacacaaga tacacttgac 15180 
cacaagtgag atcagaacta gtccagaatg ccaaaggcag agggccagcg ggactgtttt 15240 
ggttgtgaga aaggcagtca gtttcctcgg tgatctgggc aaggtgacat tccaggtcca 15300 

30 

ctgagactta t taccgacag cagcctgcag tctaacaact gtacctggct ttgagcatct 15360 
tttctgttcc tgtaggcatt gtgggtacac aagctagttt acttggacat ctgcctcatc 15420 
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ttctcttgag ctgtgtttga gcctgagtat tctcctcctc tgccactttg ctctcatggc 15480 
acaagagtgt cgaggaagat ggtgctaagg ccaagcactc tttttttaac aacaaacaaa 15540 

5 

caaacaaaca aacagcccta aaacctaata tcactgtgat ggttatcttt gttaacttca 1 5600 
caccacctat attcaccctg gaagagagct t tagtgcaga gctgtctata tatattaagt 1 5660 
10 tggtctgtgt gtgtctgtcc aggattgtct tagttaattg atgtggaagg acctaatcca 15720 
gtgtaggttg taccattccc tatgtagagg tccctgcaat ttctaggagt agagaaatgg 15780 
aattgagtcc aagcaagcat gcacataatt tctcttttgc tcttgactgg ttatgatgtg 15840 

15 

actagctgtt cctgctgtga tttctctaca attatggact ggaattgtaa gttaaatgaa 1 5900 
tcctttctcc cccaagttgc tttcagtgag gatgttttac tatatcagca gaaatgaaac 15960 
20 taggagagtc acacataaca tttaagaaat atgtacatgt tgtacatacc gcagaaaatt 16020 
tcctaagtaa ctgttggctt tctggt t tgg gtgatgt tc t ttcctaccta tttcttgttt 16080 
tactgttttt ggttgtgact atgcttgtgg tttgtgacca gtgtctaacc aaactgttga 16140 

25 

acctggtctt gaacatggga attcacgtga ttctcccttt tctttctttc ttgtttgttt 16200 
tttgttttgt ttttttcaag acagggtttc tctgtgtagc cctggctgtc ctggaactca 16260 
30 ctttgtagac caggctggcc tcgaactcag aaatccact t gcctctgcct ccccagtgct 16320 
gggattaaag gcgtgtgcca ccactgcccg gctgattctc ccttttccag tctcatgagt 16380 
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aggttgggat tgtaggcatg cactgccatg cctgggt tat ggagacct 1 1 ttaaacattt 16440 
cagctttttt tttttttctc accatctatc tcatc taagg atgc tgtgac attgtgcctt 16500 
5 gtggggattt agtcacaatt tatttagcat tatgaaatta cctatcccct gttgattaag 16560 
gggacttgga agagaagtcc attttttttt tttttttttt tttgttaact atatatatct 16620 
tttactctgt gttaatcagc attgtttagc ttgtatttag cttgtattta cttggtagaa 16680 

10 

gtgtctttcc aagtttattg ggtcatcttt cctgttatgc tttgaattat tccaagtagt 16740 
cctgtgctgg agtctttccc tactatatat aaaacagaag attttttagt tttctgaacg 16800 
15 ggtacaaaag atattatata caacgttaac cctgtaatga atactgtatt gtctacttga 16860 
gttgacagta caaaatataa gatgggtagc taaaacaaca gacgtttctc acaatgctaa 16920 
agattgagaa gattcattag cttgtcagca aggtcgattt tattgtgaga caacctcttg 16980 

20 

gtagcttgct ttctgtgcat attctctggt atctcctctt gcgagggcag taatcacatt 17040 
gagtcagagc ctcattttca ggacctcatc taactctggt cacctcccct aagctatatc 17100 

25 

tggacatcta atgtaggaag ttaaaaattt aacctgggaa tgtggccagg gcacaaacat 17160 
tgctgtattt tatgtaggaa agattggagc t taat tatag gagtgcc tec cgttagttgt 17220 
30 gaaattagtt tttgttgttg ttggattgtt tttaattttt atataaaggg gaactat tac 17280 
caccattatg acaatagggt ggtatgtaaa gtaaattgta gggtataaaa tacttaaaac 17340 
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aaatgagaag gcaaccaatg ataataagag tagggctgct tttatttttg agtggcattt 17400 
ggacagtggc acatgactta tcttcagtac tgttcagtac tgccatgcac tgtaagagaa 17460 
5 gaatataaaa gaaagtatgt aattctcaga aagtgccctt ttaaatggaa catatgctag 17520 
gaacaaatga ttacttgaaa tagttattaa tttatcatat ttaatctttt atgattaaag 17580 
atggagtagg acaaggtttg gatacagtat attaagtgat aatactgtgt ggaaaatcac 17640 

10 

tttggtcaaa actcaatata aacatgctgt attgcctctc aaacaatgac taacatttag 17700 
tcatattagt tactatttcc tacttccttt ctgccttact agccatttct cttaaaatgt 17760 
15 ggttagctca ttgtgaactt ccccttgctt agtctcttgc tttcactcct ccagcctgct 17820 
tgtatttctg ctgaggttgt attctgtttg tttttcagat gagacccttt ttgctcttcc 17880 
tgctgcatct gagcctgtga taccctcctc tgcaggcaag ttctttctgc cagcctttct 17940 

20 

tctgtattct aactcactct aatgttaact caacagagta ctttgcattt actagaaatc 18000 
aatgt tggtc caagaatgtt gtttttacaa gagagacatg gtcaggattt gattcataat 18060 
25 tgtaattcat aaggaattct tggactcttg gtttatattt acataatcat tcattttctt 18120 
caaatagttt gcctttgtat agccacaggc ctttatgtaa tggaatacct gtctcattgc 18180 
ctttgataat ccagtaccct gtctggcctg tgcagctggg tactcactca tcaaatctta 18240 

30 

ctttctcttt aaactattta gaaatagctt tttctagtta gtaacacctg aagttttctc 18300 
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agatttgatt tatatctcgc atagtaggta actgcctctg aaactgcaca ttattctttt 
18360 

ttctttaggt actttaataa ctgtatttat agggtacagt gtgatgatcc catacattat 18420 

5 

tcattgttgc ctggtcaggg ttagccgatt agcatatcca tcatcttaga tgtttttaat 18480 
tactttgtag tgatttagag tct tcact tg gc tataaaca ttgttaactg ttgtacagta 18540 
10 gccatgtact ctttaaaatt gacaatagtt catattttca gtaatgatcc aagtctgtat 18600 
ttattaacta aatgctattc atattcattt aataataaat gtttactaac acttttatta 18660 
atatgtcata atacttgcat tagctctgag aacattggca ttctctaatt ttcctttcta 18720 

15 

tccatggcca cagaaaaaat tatggatttg aaggagcagc caggtaacac tgtttcgtct 18780 
ggtcaagagg atttcccatc tgtcctgttt gaaactgctg cctctcttcc ttctctatct 18840 
20 cctctctcaa ctgtttcttt taaagaacac ggataccttg gtaacttatc agcagtggca 18900 
tccacagaag gaactattga agaaacttta aatgaagctt ctagagaatt gccagagagg 18960 
gcaacaaatc catttgtaaa tagagagtca gcagagtttt cagtattaga atactcagaa 19020 

25 

atgggatcat ct ttcaatgg ctccccaaaa ggagagtcag ccatgt tagt agaaaacact 19080 
aaggaagaag taattgtgag gagtaaagac aaagaggatt tagtttgtag tgcagccctt 19140 
30 cataatccac aagagtcacc tgcgaccctt actaaagtgg ttaaagaaga cggagttatg 19200 
tctccagaaa agacaatgga catttttaat gaaatgaaaa tgtcagtggt agcacctgtg 19260 
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agggaagagt atgcagattt taagccattt gaacaagcat gggaagtgaa agatacttat 1 9320 
gagggaagta gggatgtgct ggctgctaga gctaatatgg aaagtaaagt ggacaaaaaa 19380 
5 tgctttgaag atagcctgga gcaaaaaggt catgggaagg atagtgaaag cagaaatgag 19440 
aatgcttctt tccccaggac cccagaactt gtgaaggacg gctccagagc gtacatcacc 19500 
tgtgattcct ttagctcagc aaccgagagt actgcagcaa acattttccc tgtgctagaa 19560 

10 

gatcacactt cagaaaacaa aacagatgaa aaaaaaatag aagaaaggaa ggcccaaatt 19620 
ataacagaga agactagccc caaaacgtca aatcctttcc ttgtagcaat acatgattct 19680 
15 gaggcagatt atgtcacaac agataattta tcaaaggtga ctgaggcagt agtggcaacc 19740 
atgcctgaag gtctaacgcc agatttagtt caggaagcat gtgaaagtga actgaacgaa 19800 
gccacaggta caaagattgc ttatgaaaca aaagtggact tggtccagac atcagaagct 19860 

20 

atacaagagt caatttaccc cacagcacag ctttgcccat catttgagga agctgaagca 19920 
actccgtcac cagttttgcc tgatattgtt atggaagcgc cattaaattc tctccttcca 19980 
25 agcactggtg cttctgtagc gcagcccagt gcatccccac tagaagtacc gtctccagtt 20040 
agttatgacg gtataaagct tgagcctgaa aatcccccac catatgaaga agccatgagt 20100 
gtagcactaa aaacatcgga ctcaaaggaa gaaat taaag agcctgaaag ttttaatgca 20160 

30 

gctgctcagg aagcagaagc tccttatata tccat tgcat gtgatttaat taaagaaaca 20220 
aagctctcca ctgagccaag tccagagttc tctaattatt cagaaatagc aaaatttgag 20280 
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aagtcggtgc ctgatcactg tgagc tcgtg gatgattcct cacccgaatc tgaaccagtt 20340 
gacttattta gtgatgattc aattcctgaa gtcccacaaa cacaagagga ggctgtgatg 20400 

5 

ctaatgaagg agagtctcac tgaagtgtct gagacagtaa cacaacacaa acataaggag 20460 
agacttagtg cttcacctca ggaggtagga aagccatatt tagagtcttt tcagcccaat 20520 
10 ttacatatta caaaagatgc tgcatctaat gaaattccaa cattgaccaa aaaggagaca 20580 
atttctttgc aaatggaaga gtttaatact gcaatttatt ccaatgatga cttactttct 20640 
tctaaggaag acaaaatgaa agaaagtgaa acattttccg attcatctcc cattgagata 20700 

15 

atagatgagt ttcccacatt tgtcagtgct aaagatgatt ctcctaagga gtacactgac 20760 
ctagaagtat ccaacaaaag tgaaattgct aatgtccaga gcggggccaa ttcgttgcct 20820 
20 tgctcagaat tgccctgtga cctttctttc aagaatacat atcctaaaga tgaagcacat 20880 
gtctcagatg aattctccaa aagtaggtcc agtgtatcta aggtgccctt attgcttcca 20940 
aatgtttctg ctttggaatc tcaaatagaa atgggcaaca tagttaaacc caaagtactt 21000 

25 

acgaaagaag cagaggaaaa acttccttct gatacagaga aagaggacag atccctgaca 21060 
gctgtattgt cagcagagct gaataaaact tcaggtaata atccatgcac cgtctcacca 21120 
30 acttcttggt ttactatgga atacagataa cgttttgtga cataacattt ataatgtatc 21180 
atgtctactg tgtcatgttg atgagaatct tttttactag ttcagtttta gttctgtggg 21240 
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gctggaaaga tggctcagta gctaagagca cttgctgatc ttttaccctc tacaagactt 21300 
aattaagttc gcttccccat caccgatgtg gtctctcaca atcggctata cctccagccc 21360 
5 taagggatct gatgccctct ttgacctcta tgggcaacag acacatctga tccacatgca 21420 
cacacacgtg caggtgaaac actcatacac aaaaaatcta aaatagagaa tgattaagaa 21480 

10 

aaaaagtttg ttctatccag gtagtacagt atagtctcaa ctgcaatcag gagttcaaag 21540 
taaaaggatt cttgtgaatt tgttgcaaaa accaagaata caaaagtttt atgttatttc 21600 
15 ttcccacctc acttctactt aacactcatc tttactgtag gcttt tccat agttttgcat 21660 
caatgaaacc aggaaaaaat tagtaaaatt atctttcatg atgcattctt ttcttcagtg 21720 
tttcctgctg ctgtgacaag caagggatat taaaacaata ttttcatata tgtttatttt 21780 

20 

tatcttagat atgatttcat gacaaacttg caaaagatga ccatttctgt tgcttgcttt 21840 
tggtatttac ataaaataca ttatttttct agtgagaggt atgaggctag aaatactaag 21900 
25 tatagatttt tttaaagaaa gtaattactg aaacatgcta tcaatttatg aaaagctctg 21960 
tttatgtatt tttaagtgtg ggagtgctct gtctgcatgt atacctacat gccagaagag 22020 
ggcatcagat ccctttatag atggccttaa gccaccatgt ggttgctgag aattgaactt 22080 

30 

aggtcctctg gaagagcctc cagtggccag tgttcttaac cactgagcca tctcaccagc 22140 
cctcatttat acttttgact caacatttgc tatgcttgtt ttgaatgctt ttttttaaac 22200 



ttggcattct gttagctgtg ttttctagta 
agacagctag catcagatga gtatagaaat 

5 

ttcagataat gaatccggca tcatcctcct 
ttctgggtgc ctgtcatgtg tgcaagttag 
10 agaaaataaa atgggtttgg gagaagatta 
attaattgag tattgagaat tattaatgcc 
ggctattaca tgcataattt gccatgaact 

15 

acaagggaaa atcagaatgc aaagataaat 
aaggagggaa gtaagtacgt gcaaccaaga 
20 aagaacaaga aggaaaaatg ttagccagca 
ttctcctccc cactcacttt aggagaatca 
atgtacatag atgccagggt aaactctaga 

25 

aagaaagaat actgcatgta gtgggtagaa 
agggaggatt ttgtgtctga aactgaggga 
30 tgaggtattt gccgagaata agttgaaaca 
aactagagga agcaagggca gtgtgttaag 



2003-092923 

255 - 

gcagttatgt tgtatttact tacatat tag 22260 
taattctgtt acaagaggag agtctgaata 22320 
gttgggagga tatggagaga agtaccaaga 22380 
caacatgaga aacaaaggtg ggggcacatg 22440 
atttaatttg aatatattag tattgagact 22500 
atatctaaga aactttgaaa caacttgtct 22560 
tggagctaaa aattaaagcc acagatagga 22620 
gggcaacacg ttaagagcta aggattgaaa 22680 
cgcagacaga ctcaattttg ataacagaac 22740 
gaggaatgga atatggaatc gaagaggaga 22800 
gttaataggt gctaatagtt aatagttaaa 22860 
gtttaagtga aggggttggc tttgtagcgg 22920 
agaaatctgt ggatgcgtat tgatactgct 22980 
cttggttgat tttaatgtta aagcagtgtg 23040 
tatttggcaa agtaactgtg aaattattcc 23100 
agtttactca gggctttgtg acagcagtct 23160 
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aggcaagtgc attatttatt gagctatacc ctctgcccag tgactttcaa tgtgctaaat 23220 
agtctggata tgggatcaga gaatgtaaca ggtcttattt gaggtagttc tgttttgtta 23280 
5 catgggccag tagaaggaca gtgagccaag agagttgaga ataataggaa tgaagtagtt 23340 
tgaagtcatt gaaatgatgg gctggcatcc aggttgaagt gaataggaag ttgatagaaa 23400 
gagagtagta gatgaagtga attgtaggtc cagattaggt ctaagaacca aaagtgttag 23460 

10 

gaagaaaaat gtgactctta gaatgttttg ggaaacatag taagatgtat gtgttgggta 23520 
ttgagtttag aattttactg caaaagcagc tccgagacca aggtttggcc attaagaaag 23580 
15 ttgctgaggc caagaggtga ccgtattgca tatgctgctt agaataatga caggatttca 23640 
ggtagacatt atggtaaggg acaagggact ggggaagtgg ttcaggaata catcacttga 23700 
taaaagtata tggccagagt tcagatcctc agtacccacc cacataaaag cttgcagcta 23760 

20 

cagcatactg aaggcagaaa gtggacaggc ttgctagcta gactacctga gtcagtaagt 23820 
tcagggttgg gcaaaaagat cctgtctcag taaacaacct gtggcatcta tatgatgtac 23880 
25 ttaaatgagc acgcatgcac actccctcct cccaaggtgt aagaacaaac aaggacaaga 23940 
gtctttggta aaaggctttt gggtaactga tggggagaat agacaaaagc agtaagaaaa 24000 
gatagagtgt gacctagcca ggcttctaga atgatggtct agatcgggaa gcagcattag 24060 

30 

atagcagcag agtacttgac ttgccttgtc tccagttgtg caaagtatgg gaaagtaagc 24120 
agccttgatt ttagaagcac cacagggaaa gcagtgtcaa agaagagttg gttgtttggt 24180 
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tttttttttt tttttttttt tggtttttcg agacagggtt tctctttata gctctggctg 24240 
tcctggaact cactttgtag accaggctgg cctcgaactc agaaatccac cagaaatcca 24300 

5 

cctgcctctg cctcccgagt gctgggatta aaggcgtgcg ccaccacgcc cggcgagagt 24360 
gaggttttaa tgaatgggaa gtgaaagaag gaatgcttta taaaaaatga aggattagaa 24420 
10 gagatggctc aggatcaata ggtttcaagc agcatgttaa cgtgccctag gggaaac tgt 24480 
aaacatgcat gataacacgg tgcggtaagg ctagggagaa gcaggcatat gggcagtatt 24540 
gaaatacctg tgaaatcgcc ttctaacttc atgctacctc ccaaaactca actctagtca 24600 

15 

tatgttctta gtttgatttt ggtaaaccta ggatctatag cccctagttt ggaatgaaaa 24660 
ggattaaaga gcagcagtgc cttagaaggc taaataaaaa tgctgaggaa tgggttggtg 24720 
20 ctgattttta aggaaacaat atcttcaaga aaatcattta gctcaacctt ttcctccctt 24780 
gtatgtatgt agagatagag acagcatatg tgtgtgcccc tgaggttgat gttgggaatc 24840 
atctgcaacc actttctacc ttacattgaa gcaggtctca catatggcta gccagtctgt 24900 

25 

tctagggacc ctatctctgc ttcccatatg ctgggattac aggtgggtca ctgtgcccat 24960 
ctggcttttt gtggttctaa gatggcagac tgatgcttgt ttgtgtggaa ggtgtttaac 25020 
30 ttctgagcca tatttatata tttagggtac tgtgtgataa tttgataact ttccagtgat 25080 
caagttagca ttcccatgtc gttttttttt tttgtttgtt tttgtttttt gtttttttta 25140 
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agacagtttc tctgtgtagc tctggctgtc ctggaacttg ctctgtagat caagctatcc 25200 
tcaaattttc agaaatccac cttcctcaga ctcatgagtg ctgggttgca ccaccactgc 25260 
5 ccagcttgtc agtaattttt aaacttagca ttagctgcta tgtccattct cactagagga 25320 
atagaacata atttgcattt aacaaatgtg tgtaagcctt taatcctagc acttggaagt 25380 
cagaggcagg cagattctct gagtttgagg ctagactggg ctattgtaag ttccaggaca 25440 

10 

gccaaggcta cacagagaaa ccctgtcttg gagaaaaaaa aaaaaaaaaa aaaacaccac 25500 
caaaacaaca taacaagtgt gtatattcca taaaattcac aggaagtgtt tgtataattt 25560 
15 ggatgacatg aattctagtc tttctcacat ctagatagat gttgacttcc tttactgtaa 25620 
aaggaatgaa gttagattag atttttctgc ttgatatttt tcttaattac aataaacatc 25680 
tattaaaagc aggtacttat aattgctttg gcttggttgt ttgaagtact atcctgtatt 25740 

20 

tcttttcttt gagagtgggg gagacaaaaa tctttgttct catgtaactt tggcatgcac 25800 

acacacacac aacacatggt tttgttcaag tagcttacag gctgtggtcc aggtagtcca 25860 

25 acaatggtta tctcttgaaa gaaaggccaa ggatctggtt ataaaactga aagtcttagc 25920 

catctcaatc ttttgcagcg ttcaggtaat tccttcagag gtcttgagtc tatgttggaa 25980 

cctcacagaa gtacattcta ataccaccag gggtattagt gccttagtaa cgggatagat 
30 26040 

gaacttgcca gagagactga ggttaaggaa gcaaaaagca aaagcttttt atgcaggctg 26100 
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gcccagattt agggtgaatc tttttccacc ttcagataat ccaggtttaa ggtgggtctt 26160 
cccatctcaa atgatcaaat caagaaaatc ctccacaggt gtgcccaact acttgggttt 26220 
5 cttcagattt attttatgtg tatgagtgtt tgcttgtatt gcttctatat atgcatcaca 26280 
tgagttcctg gtgccaggga ggtcagggtg tattgactct cctggagctg gagttaaaga 26340 
tggttgtgag ctatcaagtt ggtagaggtt tttaactttc tttttggttt ttcgagacag 26400 

10 

ggctgtatag cctgtatagc cctggctgtc ctggaactca ctttgtagac caggctggcc 26460 
tggaactcag agatccgcct gcctctgcct cccaattgct gggattatag gagagcgcca 26520 
15 ccacgcccag cggtttttaa ctttctttgt taggtttatt ctaagggttt tagaatttga 26580 
aacaggttct ctctgtgcag cggggtgggg aacctggaac cctccctatg taaatcagat 26640 
tggccatgag tttaattctt cccgcctcta taccctgagt gcaagattaa atgctcttca 26700 

20 

ccacattgtt tcttgttcag tgtgcccttt gatggtatgt agacagtcta ctgtatcttt 26760 
aatgctaact ttgaatccta accattttgt agaaggtgtt tatcagatta tcagccttct 26820 
25 tgtggagtct cgagggtctc tgatgtatag aattgtaaca cttgaaaata ggattttttt 26880 
tcttaactac ttcctttctt atttaaatgc cttttattac cttcctgtgt gttactacca 26940 
aagccaggat ttcaagcatt tattggtcat ttgtgcttta gtttttatga attgcttgtt 27000 

30 

taacctttgt tcatttttcg attttgatgc tctatgatct tgtttttatg tgcagggtgc 27060 
aaagtcttct ctctctaaga tttttatgca cacatcagtg gacagtttga cttttacaaa 27120 
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ggaagccgct ttctttttac tactcttaat tttattctta cttagttcca atttatttat 27180 
aattgtcgca gttattttta ttcccatcat attctgatct agcctcctgg tgccaggcaa 27240 

5 

ccattcaact gttggatgat tgagaatagc ttttgctagt ttcccagtgg ttggttaggc 27300 
aatcaaatgc agatttgggt gttggtgcca tctagtgtgg gtaatggtaa aaccatttct 27360 
10 atggaatatt tgataagtaa ccatactgaa taaatgtggc tggtcacaaa atttcacact 27420 
tgttataaaa caaatttata aactattttg aattttgaca ttttgtacag aattaaatac 27480 
ttgagctatg ctataagcat tctgaaatga ccctgaagat gtgtttctgt taaggtaaaa 27540 

15 

ggcctaatga cttaattttt aaattgtaag tttagaaata ctttgggtct ttaactcact 27600 
cactctctct ctctctctct ctctctctca catgcttgtg cattcgaggt cattgcattc 27660 
20 aaggtctcat atttgatgag gcatgtcagt ttgacttcac aaaggaaagc ctgtttcatt 27720 
ttttagtact cttttatttt tacttttagt tctgatttat ttataattgt ctggattctt 27780 
gcagagttat ttttattccc atcatattct gatttaacct cctggtgcaa gagaaacatt 27840 

25 

ttcagtttct ctggatttta atattcatat attgaaattg ctatgtgatg ttgttaaaag 27900 
agtttgaaaa tgctcaattt tttgtcattt tgaatgttat tttttagatt tcaaatccta 27960 
30 ttccattttt gaatattgag ttcaccattg ttgaagtact gacttttagt ccatagaggg 28020 
cattagatta cagcatatgg tagggtttat ggttgttaat gtctctcagc agtaaaacat 28080 
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ctagttttgt acctctgtgt gcttagaatt ctaaaattag tttcaagact gctgtgtaac 28140 
tgtcactgtt tcatattaat aaaagattcg ggctctccat tattaataga cgtctaaatc 28200 
5 gtagcttccc aaaacaatat acaagcaaag taaatggctg ctctcttctc ttttctcttt 28260 
tccttccttt tccttttcct ttttttcttt tcaatcttta aaggcacagg gaaatttaaa 28320 
aggaaggaag gaaggaagga aggaaggaag gaaggaagga aggaaaagga aaggggaaga 28380 

10 

aggggaagaa gagaaagggg aagaaggaga ggaaggggaa gaaggggaag ggaaaagcaa 28440 
aacaaaccaa aaattttgct ggcattaaaa gtaaaagaag tggaaggagt ttgagagagc 28500 
15 aggatgaggt gaacaccagg tgggcttact aactaggttg ttttgtttct tttttgaaac 28560 
aaacataact atataatgtt agctggcctt gaactcagag aatgctacct gactgctttc 28620 
ccaatgctgg tttaaaggtc tgtaccattc tgggctttca catctgcttt gagacagttc 28680 

20 

tcttgtgctt aaaatccttc caaatagata caaactttaa aaaaaaaaaa aatgctcccc 28740 
aggcagtggt ggcgcatgcc tgattccagc acttgggagg cagaggtagg tggatttctg 28800 
25 aattcgaggt cagcctggtt tacagagttg agttccagga caaccagggc tacacagaaa 28860 
ccctgtcttg aaaaaacaaa acaaaacaac cccaaaactc acacatgcta ctttatcaga 28920 
gatttttttt attagcaact tatttaatta tattttttct tagttaacca tgcattgtaa 28980 

30 

aaaaaaaaaa gtgttttgac taaggtaaga gagacattga aagtaggtaa ttttagatca 29040 
tcgtactctt tagaagtgag ttggagacct tgcaggtctt tggttttatt tttttagcat 29100 
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tatatttaca agtttgatct gtgactcttc ctttggcatt ctgtaaggag aaaatagaat 29160 
actacaccag atattcaaag catcacgttg ccagttggtt tgcatgtgta ttatttgagg 29220 

5 

actattcttg agagaatttt attctttaaa ggttggtatt taaattcatt tagatgaagt 29280 
ttaatgagaa agtatgaccc ataaattgtg tactcataaa ttttgctcgt tgatttttca 29340 
10 gagtaaaata tttttgcttg gctaacttaa aaactgcagt tttaaaacac tgagaaagaa 29400 
gtgggtaaaa atgtcagctg gtacctatga gttagctagt tttctctata cttaccataa 29460 
attgtaataa ctaaaactaa agaattgatt atcattctgc aaaaacttaa cttaaggctt 29520 

15 

ttaatttgct ttcttaaata aaagcttaca gtatgaaaag tacatttaat attcatatga 29580 
gtggattatt acacacacat tct tggcacc ttaaaattag cagacaagtg aagtattata 29640 
20 aatatgtgag ttacatatat gctgaatatg tttaccttag agaatatgta acttgaaggt 29700 
actatttact gtcttctggt gtttttgttc tagtggagct cagattagaa cccatgcctt 29760 
gagcctgtta ggtatacact ttacgagtta actatactcc ccgtccttgt ctgtcagttt 29820 

25 

gaaagagttc atttaaaaaa tactgtcctg gaagtattct gtattctttg aacagttttg 29880 
gatgctaaac cgttatgtga agaggtcaca caatttcatc tttgatgtaa tatggtggtg 29940 
30 acagtgttct cagaataatt atatcatata aggtctcagc aagtaaagtt agaaatactt 30000 
cagaattctt ttaaaattgc ttttatttat aattgtgcaa gagggactta aaaatgagta 30060 
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attggcattc tgaacactta aggattttgc aaggttttgc aggcccacat aagtgagcat 30120 
atttcaggaa gatatcccca tttcagtgtg gttacagcca tgagatgcat gtacttttat 30180 
5 gcattgattt tatatatatt acatcttcaa atgccatacg tatttaaata tattttagct 30240 
gat taaat tg gcactgttca tttccttttc tgcttaggca aatttagcat caggtaaaaa 30300 
tcagttgtag aacattagaa agacacactg gaatgactga aagtttaata aattctgaaa 30360 

10 

aaatgggaaa ttctggaacc atttattttt atggctatta aattgtgcca ttttcatggg 30420 
gtaaatgata tagttattag tacatgaccg tttctctccc agccaaagat ttattgcaat 30480 
15 ggtaggtagt tgagtattta ttaaaagatt gaattggaac aggtaacaat taatctagat 30540 
ttggaggaat ctagattttt agaaatgtaa aggaaaaaaa aacctgatca taccttccag 30600 
gatgcaaaat atgagttctc taagcctcag taaacccaga aaaaaaggca gttcacaacc 30660 

20 

ttgaaattga agttattaac ccatttggat tagtccattt ctgtcttgtg ggttaactgt 30720 
tgattttaga gtttcaagta aaactgaaac agcagcacaa ttgaactgtc cctaataaag 30780 
25 aaaagtcaag tctgtgggtg cagacttagt tctgtgtgtt tcaggtatat ttagcggttg 30840 
gctctgttag agagtctttt cttttggtag ctgcctcctt ccctgcaaag gtagctccat 30900 
ttggcatgat cagcaagcaa atggctaaga caatgagcag atagaaggga aagcattaat 30960 

30 

gtctgggtat tagcagccta gttacagatt gtactgcgtc agcttgctcc acaccccaaa 31020 
gacatcaggt gactccagtt gttcagccgg gactgcaggc ttaggttgag caaacgggta 31080 
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tctcatgtct cagggagaat tttgcaatt t acagcttttc tgt tagtatg cataatt tgt 31 140 
aattgctgct ggagggcaga tcgtggcaag aaatggacga tcagaagaaa cgttggaagg 31200 

5 

acaagggtat gtcttttaat cttttactcc tttttatgta accagtaaga tttctgtggg 31260 
taagctttgt agtttagata tactcgggat tgaaagcgga gcctgtgatc atgtaatgct 31320 
10 taagattaac ataaaacagc tgcttctggt gttttttaca gttgattgtg tgcaggaaag 31380 
atatcatatt ctttttcact ggtgtttggt ttagtaattt tagacgtgtc tgttgtttct 31440 
tttctaatct tgcgcgttga aattggtatg ggattaacat ctcatttgtt ggtcactttg 31500 

15 

gtgtgaggaa tgtataataa acattacatt cttctgtagt ctgtgatgac atttcatgat 31560 
gactttaaat aaagctcagc tggtgtgcct gagatctatc cctaggtttg taggtagcag 31620 
20 aattgcattg tatctttgaa aatctaaagt gaacatttga agttcttact tgaatgcatt 31680 
ttaattttta tgtaacttga aactattcag atgtatacag agttttaaat gtatccccaa 31740 
atttactaac ctttgtcctt gtaataacca attaatgatc ttgatccccg tcctccccct 31800 

25 

tgaaaactca gatttttaaa aatctcagtg attcattgtg aagaatttaa gcctgcaaag 31860 
tagtagtaaa atatcgacta ttgaatattt caatagcact ttattatgta gcttgacaac 31920 
30 tgctatgtaa tgagagagag agagagagag agagagagag agagagagag accgagtaag 31980 
caagagtgag ttgtttatct gactgtctag aataagttgt cttaaaaatt gttagaactg 32040 
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tttttaagtg gctgagataa acatttctgt agctgactag ctgcagtgac ctgctttaaa 32100 
accaaaacca aaaccaatca gtaaaaaaaa aatgtggggg aaaggtgatt ttaacattga 32160 
5 attcatatgt attcaatata aaggggaaaa cagctgtgag ctttaagaaa ggatttcatt 32220 
aaaaagctta ataaaaaagg acttttcttt agcttatcca taaatattaa aaatgaagtg 32280 
aaccaatgtg ctagcttttg gtaagtaaaa agatacttga gataataaag tgggtgagaa 32340 

10 

gccacagtag ggcccatcct gcaactttca agtctctgca tgaacgactt caattgtaga 32400 
gtattaaaat gttaagctct tataagataa tgtagggata taaagacaga aattaagatg 32460 
15 cagtagaatc tatcttttgt gatagtctta actattaaag acccttaaac aaattcagaa 32520 
tcactcttga gtctctctgc cgatcctggc tttgtttgt t tgtaaatctg gtccactgat 32580 
acttttcttc ttgtttttaa cccttgtctg agtaaatcag accaacctat tttttcctta 32640 

20 

tctaggtgct gttacatctt agtgtttcct gtatcagctg ctaatgctaa agattatata 32700 
gtgaggttta aatcagaaac cactgagatg cctgaggtga atggtttttc cttactgtga 32760 
25 aaaagtgagg aacctaacct gaggtgtcta cacgggtaaa cttaaaatat atatacttac 32820 
ttagacctgg tcccccatac ctgcattctt gtgctc tcag actccc ttcc caaagctgtc 32880 
agtagtaaca aatattctga ttcatgtctg gctttgtttt tgttttggtg aagttttaaa 32940 

30 

tgtgtttgct gtttgggtga tttttgtttt tgcttattag atatctagtc ctttaggcaa 33000 
agaggtatta taattggtgt tgttacagtc ttgctatttt ctgttcatta gcagaatatt 33060 
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ttgacaaatg aaatctaata tttcattatt gaggttatat ggaaaactta gattaagatg 33120 
ggaagacttg cgagtctagg tcagttgggg ggaagaatga cgtaactgtc agcagcagag 33180 

5 

acaactacac aagtaaccca gggcaacctg caagttcttt tttagacaac accacaggaa 33240 
agaatcttag gaccaaaaga agaggttaac aggaagaggt gcctgggaag aaaatacagc 33300 
10 atactgtgct cacagttctc aaagaattgg aactagcagc aggcatgtgc attttggtgg 33360 
ctctcaaggt acatctcaaa ggattgctca gaaacttttt ctatacatga ggttagagac 33420 
tgtctgatat gatagttcct tggatgggct caaacctaat aagataaagt caggacttta 33480 

15 

ggattgcacc aggggttagg acatgccctt ttgtttgtaa gtgggctttt gatgagattc 33540 

ctaaaaaatt acagatgtta agtatgttgg aattcttgat tcttagttgg taagaggcct 33600 

20 caccagggga aggggctcct ttcccttccc aaccccatag tctttccttc ctttccaatc 33660 

acacctgctt tagaagcact gagaagacac tgttaataca gtgactagaa tttcctgggt 
33720 

25 agagtagact gtataggata atgttgacag atagatttgt aggctcaaag atgatagaag 33780 
gttagacggt ctaggtcagg tttcctgaag cttctctgtg gttcacaaga aagagtcctg 33840 
tgatcctatc aaaacaagct ctacagggcc tggcaatctg gtgtcatcat tttataattg 33900 

30 

ggcagatttg gaaaacaatc tagggttcac accttagttc tagtatgttt tgattttgac 33960 
taggtatgaa actgcctctt aagtttttat tctgttgtgt gatttatagg gttccagttt 34020 
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tgaggttctc tggggtt tta tgacaagatg ctctgggcca ggttgtattg gtttgatgtt 34080 
taaagtaggt agtaataata agtagtggtg ggttcagaag gccatctgtg gtgtagtaaa 34140 

5 

agccggagga gaacctagag gcctgagt 1 1 gggatgattt tagctatgcc tggacttaaa 34200 
aaagaaaacc ttgaacatca tctgaaatgg ggatgaaaag gaagtaacag atatgagaaa 34260 
10 aataagtgaa gaaatacttg atattcatca taggttgcag gactacatga attcgaagtc 34320 
acgatgaaca actatctatg ctcagcatca gtagattttt ttttaaagcc aaattgagtt 34380 
ctagacactt tgaatt tgaa gtgatggaca tagcaagcaa tgataaagat tacaaaacaa 34440 

15 

atgcaaagcg agggtatctt ttttaaaaaa tcgaagatag ggaaggaaag ccattagcac 34500 
caagcctaca ttaatggagc accaggaaaa gttagctcta acagcagtag gaggagtagg 34560 
20 agagtgtggt ctcaccacca ggacaggact ggaggtctga ggaggactgg ctgtcaagaa 34620 
actgtttaga atgaagataa agtgattgca gacgctcaga ttttaggaga aagtgcagca 34680 
ttgcccatgt ttgctagtgc ctttgtagat tgggaagctc agctggcctt tgtgagaact 34740 

25 

ttcagtaaca ttaaaattca gtttgattat gcttaatgac aaagtggctt tgtcatcata 34800 
tctggtgcat tcttcccttg tggactcttt agggcttcct actttgcctg gaagtcaact 34860 
30 gccaatctta ggaagaaacc tgcttttaat tctatctaaa ct tacctaaa actcagtgta 34920 
acttggacct tcattgtgtt tttctagatt tttttttttg at tgttgtta agtagcagga 34980 
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ctgtgtgttg tagaaaatag agaatggctt tgggttttta ataatgaagt aaggaactag 35040 
aagattatat tatacattgt attctgtaat cttgaacaat ttagtagata tttccacctt 35100 
5 taaagtcact tacatcactt taatatgttg ctggttaaag tgagtaaaat taaattaaat 35160 
tctgttctta ttcatggtta ttgttcagtt aatgaaaatt ggggttaata catgcttgca 35220 
gcattgcttt tcagaaaaat tgctttgagc aacgagttat tgtt tgtctg ggagccatgg 35280 

10 

ctaaaattaa ttctgatggt tttaacttta ggaattttta tcagttttaa gtaaattaca 35340 
gaaacaggtt tgcatttttt tttcagaagt gaatgtatat atgttttcag tggttataga 35400 
15 gaaatataat aaaaaaaaat cttcaaggga tatggattga gaccagtggt ggaaatttat 35460 
tctgatgctt tccttattta cccctatctg aatattcgta ttttttttaa tcaggactgc 35520 
taactgatct atacttcatg tgatggctga attgaaatta tcttcttcaa gaacagt tgt 35580 

20 

aattgtgcca ttgcaagagt ttttctttgt gtttcaagtt caacttatac tgatgatcct 35640 
tggctaatta taaaggcatc ccatgactca gtcctagctt actcccatcc ccacacgacc 35700 
25 ctgaagggcc tgctccatca acatgcctgc tattttattt ctctgatttt acctcttaca 35760 
ccttttcttc caatttttat tttgaccatg cagtatttaa gacacattct tcccagatag 35820 
acatgatact ggccttcttt aaactcttct tttgagttgt gacttctatt ccattacata 35880 

30 

tgggctttat gtctgtaaca ttctttaaag gtaaaaatgg tcctttcctc ctgggcctcc 35940 
tagttggcat gcataatttt tctataaaat gacagacata tttaatggtt tactccttgc 36000 



cttgaacttt gtacatatat ttctttttaa 
gatttaggat tctccttttt tcttaaagga 

5 

ctgaaagata get tagcagt tataagcact 
tcccacatgg caactcacaa ccatttgtaa 
10 tcctcttctg ccctccatag gtgccagggt 
aaaatacaca tgtaaaagta aatacttctt 
atgagtcttg tcatttacat ttattgtaac 

15 

aaactaaata tgctaggtta tttgeataga 
ttatagtttg tatgagaaca accaaggagt 
20 ttgtgataat ttattcatgc atagcttact 
ccacttactt tttttatttt atgtatatga 
aagagggcat cagatcccat tacagatggt 

25 

tggaagaaca gtcagtgccc ttaactgctg 
ttaagaaaaa aagagcagta gtcttagtat 
30 agtat tactg aaacttctgc tgagcctgtg 
acttgctgta ggaagaacat ttcaacagtc 
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aaatgataca tcccccccac ccccattggg 36060 
gcaatgaaac aattaagact cgtaggagtt 36120 
ggcttctctt gtacaggacc caggtttgat 36180 
ctccagttcc aagt tccagg gtctcctaca 36240 
tacacatggt acacaaacta aatgeaggea 36300 
aaaaagaatt ttagatttca ectgeagata 36360 
catttagttt tatacataag gaaaccaaga 36420 
ccttcaaagc tggagtatga gaccttgatt 36480 
gatgaggaaa aggctgaaaa ttggcccatg 36540 
atggcagctt tttgtatgtg gtaccattta 36600 
gtacactata gcagtcttca aacaccccag 36660 
tgcgagccac catgtggttg ctgggacctc 36720 
agtcatctct ccagcccctg gttctcactc 36780 
caactgtgga aaaaggtaga tgtggttagt 36840 
atataatttc tcttaaggac tggattccgt 36900 
aatagaattc tctttacttt ttcttttttt 36960 
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cttttctttt cttttttttt tttttaactt aatctcatct gttgctagaa tttgggctta 37020 
agggtgttga gtttaattta gtttaattgt atgcagtctt ttataactaa tttttataac 37080 
5 taaaaattgt caaattttgt gcaaggagtg tttaggagta agtaagtaga tagatacata 37140 
gagagaaaat acttagcttt aatttagaat ggtattacat gtatggactt tactatgaat 37200 
ggaaaattat accatggttt agagaaattg gaaatgtgaa gttagggata ttttctattc 37260 

10 

tgtttttgta tattgatgcc cccaacatga aaattttttt atgtgtgtaa gtgtgtgggc 37320 
tctccatgtt gcagtgtgtg tgtgaagatc ggaggatgac atctatgagt cctgtgggtc 37380 
15 ccaggtatca gactctggtt attcaacttg ttgtcatgtg catcagtttg ccagcccgtt 37440 
ttgtattgaa agctatatga actaaataat cagtggtttg aattattaat gagtcaaatg 37500 
tggtggtagg agcttactat tcttattttt taaaaaagtt gtttttaaaa tagggcttta 37560 

20 

aaattgaaac ctgacttcaa gctaacttca ggctaagttg aatgtaaatt taaggaaatt 37620 
catttaagga aaatgtaaca ggatgacttg tgcatgtaac acatttgatc tagcactatt 37680 
25 tttagctata gcagatgaca gcctgtgatt accaaatgta ggcagctctt ctttctttgt 37740 
accaagtcag tgaaagaaaa actgggttcc tttaaattta aattttagtt aggtaaggtg 37800 
cactatacaa aataatcaaa agttttctat attttttaat tttgaaaaca aagataaact 37860 

30 

gcagggaaat gaatctattt ttctaaatta tttaactaga ttggcataaa cccctatgtg 37920 
tttcccatag ttgtaaggga aaaatcactg ttcagttctt cttggatctt taaaaggggt 37980 
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gttctatgaa cattttatat gagttagaaa cttccttata aaaacatgct ttatccaata 38040 
ttttcataag aatt tcctgc atgtgagtgt gctgcctgcc tgggtatgtg tgtatcacac 38100 

5 

gtctgcctgg tgcccatagt ggccagtaga ggagctagtc ccctgaactt catttacaca 38160 
ttgttgtgaa tcacagtggg gtgatagaaa tcaaacctgt gtgtttctaa aagagccttc 38220 
10 tctctagcac cccttatcag atatttactt tgtatttcct cccattttgt agattgtctt 38280 
caccttcttc attatgtcct ttgaaacaaa atattttatt ttaagaggct cagtatattt 38340 
acttttcttg tgtttatgct aataccatat gttaagaaac acagccttga agatctacac 38400 

15 

tttct ttatt cttttaacta aattgttatt tttaacagct acccttcatg taaacatgtg 38460 
taggaatgtg tatagaggtc aaaagacagc ttatagggac taattcttgc cttctaccat 38520 
20 gtggggctag gagctaaaat gtcttagcaa gcttggtggc aggtgcactc agccattttg 38580 
ccaactgtct aaaagcattt tatagtttaa actccaatct ttagattttt attctatttt 38640 
gagttaaaac aatattttgt catctttaat agtgtgtttg tcatgaatgc agatagctac 38700 

25 

tgtggctaga gtggtcagat cctctggagc tgaagttaaa gagatttggg aaccattaat 38760 
ggctgagcca tctctctacc ccataagtta acctttcatg tcatataaag tacaggaatc 38820 
30 taaggagtcc agtggcattc ccctgcagtt ggacatccag ttgttcttag cttccttgtc 38880 
aaattcacct gactataaat ataaaagttg attgtatttc acttatgttc ctttgtaacc 38940 
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atgtatatga ctgtagggtc gggtttatgt tttgttttct ttttttgaga cagaagcttg 39000 
ctatgtagct ccaactgact tctagcttgc cattctcttg ttactgaaag ctttgcagga 39060 
5 aattttgcag aggagaaatg tgagcccttt aactttatta ttgttttcca ggatttcttt 39120 
ggttattcca gatatatttt ttttcagctg tcttgtcagt tcagttggag acacaagctg 39180 
ggcttttgtt ttgatggggt ttgtact tgg gactaattag aggactgtta tatgtcatcc 39240 

10 

aagactgtgt gatatctttc tgcttgattc agccattaat ttcttttaac tgtaagtttt 39300 
cggtttattt catttgtttt cagctatgta tgttcctagg aattaaattt ttttgtttgt 39360 
15 gaatgttaac tgttgt tt tg aaagtctgtg ttaagtcaga tgcagttggc tttgtatgat 39420 
gttgtaccca caatgtcact agacttgttt aggaattcta gttgctgttt tgtggcttct 39480 
ttaggaaatt ctaaatataa gatcatatta gcaacaaata ccttaattta tttttgtcca 39540 

20 

atcaattcat tgcccaaatt ctggtcaaaa acttctagga catatatggg tgtgaagtgt 39600 
caaagagagg ttacccttgt cttattacta ggtttaagtg ggaagatgct agtcttgcag 39660 
25 catgttcact gtgattttgt agattttatt tttgatcagt ttgaggctaa ttcttttttt 39720 
ttttcttgct gttttgttga ctgtttacca tgagatgatg ttggacctaa tcagtttttt 39780 
atgcaactat tgtggcgagt gtgtcttatt cctattttgt ttttatggtg catgtgtggg 39840 

30 

ttgttattca tatgttgcac tacctttgca ttctcagaac agatcctcct aagctatgct 39900 
gtaatctgtt tgcattgcag gattttgact tgttaatggt gttatggtga aatcactgtt 39960 
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ctgtatttat acgggatgtt tatctgtact tatcctgatg tctttgtctg atttgggtat 40020 
ctgaattgaa caatcttcta aattaactaa tgatataagg ctctgatgag ttatcagagg 40080 

5 

catgtagata tttctttgga tttttgtatc cttttttccc cccatggaga atcactgctc 40140 
ttgggcgaat ttaatcttcc taatttaaaa aaaaagtaaa accaacataa agagtccata 40200 
10 tgaaactaaa atacttttga caagtatgaa aacagacaac tgtttttgct agaaatttgt 40260 
gtttttcttc tttgcagctt cactgacaaa ctctttacaa aatgggattg aaaatgtatt 40320 
agtgcttgtc acagtgcttt ggacgatgga ttctgtcctg tgtgtactta cttaccactg 40380 

15 

tgtagctgtc tcacctcctg cctgtacttc cctaatggtc tcaagagtat ctcaacttct 40440 
gcattcctag gacttacttc agcttgacta atccatagtg tgtgctttga ggtagtcatg 40500 
20 tgttttcatg tggtatctgt gaactttcat gtatgacttc cagagttctt acaat tat tg 40560 
acaagatctg actgcatctg atcatttatt aaattatcag gcagcattgt tctttgtgtg 40620 
tatgagtgtg tatgtctctg cacatactgg tatgtggata tggaggctct aaggcagcct 40680 

25 

tgagtggtgg tacagagaca ggatctctta ttggcctgga gctggcatat gagttggcct 40740 
tttggccaat gagccctaga atctgcctct ctctgctttc ctgacatgag gattacaagt 40800 
30 gttggccatt gtgctggcct ttatgtgttt gggggttggt aggtccctgt accaactgag 40860 
ttgcttcccc agtccgtggt gttcttatag taggaaatcc tactctacca ctcattgaat 40920 
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ggggattaag gcagtatttt gtgattataa attgtggttg ccactagcat gagactgttt 40980 
caagtagcac agaaatgtat aaagaaacag gtaagactta tctataatcc caatattaaa 41040 
5 gaagtaaaaa tatttagtag atttttttca gacttaatgg ttagacatat ttttgtt tgt 41 100 
tttgt ttgtt ttatatgtag cccaaaatgg tttcaaattc actgttgtag cccaggctgg 41 160 
ctttgttctc ttgattcttt taatactctg ttttcaagtg tcattatagg catct t tatc 41 220 

10 

tttctttaca gaccagtttt tccattatac gtatactagt tttaatcaaa ttcatactac 41280 

ttttaaaagg tattttcaaa aacttgatgg gacagtgaga tagctcagtg ggtaaaggta 41340 

15 cgtggcaccg agtctgacct cctgaattca atccctggaa cccacatggt atagaaaaga 
41400 

actgactccc acaagtatct cctgattgcc acacatgtac cgtggtatgc gcatgctcac 41460 
20 ttcattcaca agtacatgaa aagtgactgt ttaaaaacct aattatactt 1 1 ttggctct 41 520 
gagaagtact tgttaaataa atgtattgct cttagctgcc ctgtcattgg tgtgtaaatg 41580 
taggtatcta tgctggctag tatatgtcaa cttaacacaa gctagagtca tgtgagagga 41640 

25 

gagaccctca attgaggaat tacttctttc tataagattg tctgcagagc attttctcac 41700 
gtagtgattc atgggagagt gcccagatca tttgggtgat gctatccctg agcttctggc 41760 
30 cctgggttct ataagaaagc aggctgagca agccatggcg agtatgccag taagtagcac 41820 
ccactccatg gtttctatat cagcttctag tttcagtttc ctgccttatt tgaattcctg 41880 



tcctgactta cttcaatgat ggtctataat 
tccccaacat gcttttggtc atggtgtttc 
5 atatcctata tcttgttaat ttcacataga 
catacaatga ctcttagtct atgttctgcc 
ctgaagaact tgaatatgct gaccctttag 

10 

gtctcattat atatttatca ccttccactt 
ttggtgttct cataattaca gttatgtaca 
15 tactgatttc atgaagttta tgtttggcac 
aaacacttaa gcctcttata ctcagaagta 
tgcagcaagg cataggc taa tgccaatagt 

20 

taatttgagt gtaggacttt gtattaagta 
aattggaaga cttactttgt tgaagataaa 
25 ttaagttaca cagttgcaga gctagtacca 
ttctactata ttcactagta tagaacctgt 
tttgaatttt ctctggtttt tacacatgga 

30 

taacagtgtt ggatgctctt aatgaagcac 
ttaccagtag ggatactaca aatgaacaaa 
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gtgaaagtat aagtcaaata agccctttcc 41940 
accttagcaa tagaaatcct aactaggaca 42000 
cattcttctt ggtctttgtggttcatttta 42060 
cattcatcaa acatgcagat gtacaacaat 42120 
tttatgcaca gggtgcttta acaatagcaa 42180 
ctaaactgta aaaagctttt tgtacagttt 42240 
attgcttgaa aagtgatatg attaggtact 42300 
atagtaatgt ttctgagaag gttcagttta 42360 
tacatcttaa aaggagatct attttaaagt 42420 
aaaagtttat tgattaggac ccactaataa 42480 
ttaatcatgt tagcctctga agggaaaata 42540 
acttaagtca agggaggttc aagtctcact 42600 
ggaggtgggt ctctgaactt agcctcttct 42660 
agattaatta aatcttgagt aatcaaaacc 42720 
cacagacact tggaaagatc agttttaatg 42780 
ggtgagtgca cgtgcattta tttgataatc 42840 
tggctttgag tgctttgaga ccactcatct 42900 
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ttatatgagt attttgctat aaattggaag aaaagtccgc tgattgttca gttctgggtt 42960 
ggtgttatct taaaatgtat tattgtgtat atgtatttag gcatgattgt gtggaggtca 43020 

5 

gaggtcaaat ttaacatttg ctttcttcca cttgagtttc agggaatcat tagcaagtac 43080 
tttttccatt tattttccct gtgtggggtt ttgtttgttt gtttgttttt ttcgagacag 43140 
10 ggtttctctg tgtagcccta gctgtcctgg aactcactct gtagaccagg ctagcctcga 43200 
actcagaaat ctgcctccca agtgttggga ttaaaggcat gtgccaccac tgcctggctt 43260 
ctgtgtggtt tttaaagtga catgtttctg tgtaacatca tagttcaggt caataacttt 43320 

15 

atataatgtt gaagttatcc cttttaagta cctagaaata aaggtgattt atttgggggg 43380 
gggcaatatt agtaacacaa ctaataatcc tgagtcctat attaaatact ttaacttatc 43440 
20 attttattga tagaaaaatc tcaattcatt ttcctcattt aatgaatccc atctcagtga 43500 
gacaattcct atttttatat atagtttaat gatgagtcta gaagcgtaga agggtttggc 43560 
aacttgcctg aggttacatt gttagtaatt ttgtgcttct gttggagtct aggtcaccta 43620 

25 

gctctagagc tttgactctg ggcttatata acccactgtt agagcacaca agggaatctg 43680 
acaggaatta tgctgccact gctgtctatg tcatgtcact cactaccctc actaccttcc 43740 
30 ttgcattccc aacagggaaa gatgacatta ttagcttcgg gtagatgtga gtcctgccag 43800 
tttccctgac tttttttttt ttttttaaat atgagtacac tgactcttct cttcagacta 43860 
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cactctcttc agacacacca gaagagggca tcagatccca gtaaagatgg ttgagccacc 43920 
atgtggttgc tgggaattga actcgggacc tctggaagag caaccagttt cttaactgct 43980 
5 gaaccatctc tccaaacccc tggcttctta atggcagctg gattcctctg tttcagagtt 44040 
tttaaatttc tttcagcgtc ttttacctcc cacccttgat ttcctagtac agtgtaatat 44100 
ttactttaaa actttactga gtgttctaaa tcaggtagtc cttgaaaaga tatactttag 44160 

10 

cattttagaa ttgaaaagag ccttaaaagt acatttccca gctttctgct catttcacta 44220 
ggctgacttt ctgtttttgt tttatgatct tgttatatat acctggctgg cctggcattt 44280 
15 gctgctttta gtctggttag cctaaaacgt gcaacactca tgctcagtct ctcaggtgct 44340 
agaatgccat catacctagc tcaatgtgag aaaactattg atattgctgt gatctctttg 44400 
ttgactgcga tgttatttac agtatcgttt tgacagcaca gattaggcta tttcaaggtc 44460 

20 

tggtcagtcc tcagatgcat tggtaggaac aagttgcaca catcagaact gatgtaggtg 44520 
ttaatagatg gaggttaaga tcatagtgtg aaagcaatca gtgaaacagg ctgtgggtca 44580 
25 tacatggaat ggatctggcc caggatatgc acatgctagg catatacact ccaagcccca 44640 
cttactaagt gcttaatata tatactccaa aggtggaatt aaacctttgt aataatactt 44700 
agtgttttat agcttacgta atttttctta caatgtactt tcagtgctaa atggaagcca 44760 

30 

tgctcattta ggatcctggg gatcaaaacc aatgcatccc tttgaagtgt gacttttaaa 44820 
aatgttactc cctttatctt aaagttagca ggagttctac ttgagtagtt ccctatttgt 44880 



i 
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tttaccataa agtgtgtgga gtttttgttt tgttttgctg ctcctggttg gtcaccatct 44940 
agagaggtga atactgtgta gtgtgtcaaa gagtccttcc ttcagtgcac tgttgaggat 45000 

5 

aatctcaaga gactacaagc ctgtggttat ttgagccttg cagtagcttt gtttccagtg 45060 
gccaaaagca gacatggtaa attgtctttg tctgactcta taccaaatgg tatggaatat 45120 
10 tgtagtatgt aagattgggg gagtgtcttg tttgtttgac agcttttgtt ttttgacccc 45180 
tgcagttttt atgacttttt tcttctgttg aaggaaatta gttttttaga tgtctgaatg 45240 
ctgttccccc tttatctttt attgtaggta acttcagtta gtactaggct aagatatcat 45300 

15 

tttaggattt tcaaaggaga gcttctaaaa gccaagctgt aaatcttagg tgctcagctg 45360 
ctaacatttc aatttttcac cttttttttc tatagatttt tattttattc tttttgtttt 45420 
20 aattaaatca tttagttaca tattttatgt atatgagtac aatgttactg tcttcaggca 45480 
caccagaaga gggcattgga tctcattaca gatggttgcg agccaccatg tggttgctgg 45540 
gacttgaact caggacctct gctcttaacc attgaaccat ctctctagcc cttcaacttt 45600 

25 

ttaaaaaatt tgatttccta tacttatgtc ttacaatagt ccttttcgta tgtactattt 45660 
ccctgtaatt tgaatatcat gcatagtatg aagaagaaat gtctcaagat aattttaagt 45720 
30 gagctctgcc aggcctaaga agtatataag ggtaatttgt agctagaatg atttggtcac 45780 
tcaggaggga ggttggccca aaagaaggaa aagtacaaac ttagcatttc actgataggt 45840 
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agcttatact gggtttaatg ttttagtgtg tttcctccgt gaagaacatg taaatgtgct 45900 
aaatccaaat ggttaagata gtattctaat ttcagacttc ttcttttaat ttttagttgt 45960 
5 tgacctcctg tactggagag acattaagaa gactggagtg gtgtttggtg ccagcttatt 46020 
cctgctgctg tctctgacag tgttcagcat tgtcagtgta acggcctaca ttgccttggc 46080 
cctgctctct gtgactatca gctttaggat atataagggt gtgatccaag ctatccagaa 46140 

10 

atcagatgaa ggccacccat tcaggtgaga tgtttgaaaa atgaggcaac agtgtaacta 46200 
ggattggtag tgagacttca tctcctatct gtagaattat agttgtgtga tttctttgtt 46260 

15 

gcttagagat aatctatcaa gaacatatct gcctttgaga tttcttatgg tagaaaagac 46320 
tgggctcatt agtatttata gtagatattg gttatcacag tgaattttag aattggtgaa 46380 
20 gttatattgt tcttactgtt tacatttaat actatctaat actatatacc ttttccctag 46440 
tatatgttct tacctacatt tgcttcagtt tctcagggct ttatacagag agaggagata 46500 
acttcaaatt gaagcttcaa aatgacaatt atatgccatg aactattgac aaataggatt 46560 

25 

ttaaagcagt tgtaatgaaa tacatgaaaa tgttacaaag ttctaattta tccacagtat 46620 
tagttttata tatcatttag ttttaaagaa tttttgaaga ctgccagttt cttttttttt 46680 
30 tttttttaaa tatttctttt tagacatacc tttttcataa aggcatttac agtcttttac 46740 
aaattcagct gacgtgccag tttaggcctg gtgaacagct tttcagttgc ctagtcatac 46800 



i 
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tggtgcagtt gaaattatac agtggtaaga gggaacagtg atgagcagca tgttaaaatt 46860 
tgtcatacaa atgtctacca ggtggcactg atgcaggatg ctctcaaaga acaagccagg 46920 
5 tttttttttt tttttatatt tctaggaatt gtatagacag ggctcagaag atggctttgt 46980 
gggtaagact tgtggaaaca ggagggccag agtaccacat aaaactggtc actgctatat 47040 
ggatgtctat aacccaaatg ttggaagtca gcaacaagta aatcctggga actcactggc 47100 

10 

cagctttgcc aaaaataatg gacttcacgt ggccccacat atacacatta aaaaaaaatg 47160 
cataagtaac ttcttgctgg tttgaaagtt gatgggaaac ttgggatgtt ttaatttgat 47220 
15 atttatgaat aacattggta taccagtatc tcctgctgtt gtaaagaagt ggtctaaata 47280 
gtctgccaac gtggggaact atgctgtctg cattcagagc tggatgtagc acttaataat 47340 
gtggaagagg acataaatca caccgggctc tgcggactca gctctgacca gtcttcatgt 47400 

20 

gtgggtgggg tctgaggtga ggctagttca cgggataagt tgttatcaca ggaagaagtg 47460 
accttcgctt taggaaagaa aatagtgtga cgaccaaggc attatggttt aaaaaatgtt 47520 
25 ttaaaatgat tcataactta tttctagctt taacataggg agcagtggga aggtgaccaa 47580 
aattaggtat gctctctgat ggaatcagag taatacattg cttgaagtgg acatgattcg 47640 
tcatctaatc tatagagt tg gaaact tgac tcagagaatt gaaatgcttt ttttgcaagc 47700 

30 

ttacttagct agaaaatagc caatcttcta atgcttacct gagcttaacc tactctgcta 47760 
ttttaggaag ctcagatagg ctaatctggt gttgatgcag agaaaacagg cttgcacact 47820 
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gatagagtat ctcagtgtgc aaataataac agatacttaa ctaacaagag tgagtgatca 47880 
ggaggcacat ttgggccata ctgcaaaggt agtagtggag atagggttgt ctcagaggac 47940 

5 

actgtgctag gaaataatag gattagttag gtatggtgaa tgtcatcttt gaaataatca 48000 
aatgatcatc cccaaattgt tatcttgtta aatttaacac ttcccacaca ctatagcata 48060 
10 caagagagca tgaaaataga gagtaaatat taccctttat ttattggtat tgccactgta 48120 
ctttaagcag ctattttaca tgctaatatt taacatttga catttttcca taaagtgaat 48180 
atggaaatga gtaggatctt tggtagcaga tcctaataag actcagaaaa taattt tctg 48240 

15 

agtgatctgg aggccaagtg tcattaaaca ttttactcat taaatcctca tgattaacgt 48300 
ccatttaaaa tgagaaaaca gttttagaag attaaatttg cacacttaga ttactaagaa 48360 
20 aatgatagca gttaaaattt aaaatgtctt taaaacacgc ttctatcagc ttgggggttt 48420 
tggttttgtt ttattttgtt tgagatattt ctgtagccaa agttggtttt acactagtaa 48480 
caatccttct gacttagcct ctcaagtgct gggattacac gcatgaacca ccacagccag 48540 

25 

cttactttgg atttttataa taagtgtagg cctttatagt agattgttct acactgttaa 48600 
tctcttttat agatctgtga ttgctgattg acatgtgaga atcagtgtca gttgaggatt 48660 
30 ttttcttttt ttcttttttt aaagggcata tttggaatct gaagttgcca tatcagagga 48720 
attggttcag aaatatagta attctgctct tggtcatgtg aacagcacaa taaaagaatt 48780 
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gaggcgtctc ttcttagttg atgatttagt tgattccctg aaggtaagtt tattttgctt 48840 

ttcatttaca tgtatcagac agattggcaa tataaaattc tattttctct atccaaataa 48900 

5 atcataaaga tgaaatgaaa tcatatcaat gtaaatttag gtt tgaaaac tcagtgtcct 48960 

gtgtttagat ttgtgtgaga actatagttt gacacttttc tccttcaggg aatactttaa 49020 

gaaagagaaa ttgagaagaa aattttgctt ttgattgtgg gtttaaaact caaaactcaa 
10 49080 

gaaaagtggg ttgattctgt cttcggatgt aagttcatgc ttcatcatgt cagcatacga 49140 
agtgaaccca aataggtctc atagtgtact tcggcaaaaa agtatccaag gagctaaaga 49200 

15 

gatctgcaac cctataggtg gaacaacatt atgaactaag cagtaccccg gagctcttga 49260 
ctctagctgc atatgtatca aaagatggcc tagtcggcca tcactggaaa gagaggccca 49320 
20 ctggacaggc aaactatatg ccccagtaca ggggaacgcc agggccaaaa aatgggagtg 49380 
ggtgggtagg ggagtggggg ggagggtgtg ggggactttt gggatagcat tggaaatgta 49440 
aacgaggaaa atacctaata aaaaaaaaaa gagtaaggca gaatgttttc ctttagaggc 49500 

25 

gacaggtaat aaacacttca tcatttaggt gacactctac agggaagggt cttcctgggt 49560 
gaatggggct ccactacatg agactgcttt cagcatgtat atgggtatca cagattccag 49620 
30 ttgtttatga gtccaggata tttgtcttaa aattcaccaa aaatgtaagc agtcctcaag 49680 
tggttgtggg cgaggcatga tgacacatgc ctttaatttc accactcaga gagcaaagtc 49740 
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aggggggctc tctgagaggt caaggttagg tcaaagtctt ggtatcaaat aaaataaata 49800 
aaaatagatt gtagcactca agagtctgag tgaagtttta caggtagtat tgcctttcta 49860 
5 aagagagttc ctgcatgtta actttatatg tgtggttgtg tttatctatc atagtttttg 49920 
tttctatgga aaagcaatgg tgttccttct gggaatggac tcctaatttg aatttttttt 49980 
aaaggtgcta tgagcttttg actggaattg ctttgatttc tagttaataa aatggaaaca 50040 

10 

ttttaatttc tagaaaacaa attgacataa tagacaaact ctgtagcttt gacaacagtt 50100 
tttaaagaaa catttgcaag cagtttatct catacattat cagctctctt aggtgtcctc 50160 
15 agtttataga atggtagatt ctaggtccca gtatcactta catttgaaac ctctgtaaat 50220 
atttgagtca ctcttgcaaa cacaatgcag caacccctcc cctgttccta ctccctttaa 50280 
acttcctttc ttctttccct ccagaatgag ggaagagttt ctttgcgttg tcatcaaaga 50340 

20 

aataacagat tccagggctc tgccttcagt cagcacctga gatgaactga ccacatgaat 50400 
gtacctggtt tattcctggt agt tgact tg ggcaaatgaa aataggatat attgtcacaa 50460 
25 gttctgtact aacttcctgt ctgcttgctt cctttgtttt gctcctctga aataaaattt 50520 
aagattttta atcctagaca agatttcaag tatcatctat aaagtaatca attatccatt 50580 
ttcctatttt atgggccaag tcagtcacct ttgaaataat tcttgatcca ttgagaaagt 50640 

30 

agcttagaca ttaaatactg tctacgtttt agggctattt attcagtttt aacacattgg 50700 
gtcttaagat gggcggtggt attataggca gaggaaagta gatctctgag ttagagtgct 50760 



gcccagtcta gggtaagt tc caggacagcc 
aactaaaagc aaaaacaaaa aacaaacaaa 

5 

gaaaacat tg ggtct tccac tgctgcagca 
gggtagtaca agtatcacct ggtgctgtga 
10 agtaagtatt tttgtgatta atctgtgtaa 
agcagttttc attcatggct gcacattgga 
ttatctggga aagtgaagga actggagttt 

15 

tgagaacatt gaatgggtga tgactgtttt 
tacctccagc ctgaccgtct gtcctccccc 
20 ctccctccct ccctcccttc ctaaatgtat 
cctagagaga agcttgaagc tttaacggga 
acacaaatcc tctccctcgc cccccatgta 

25 

atacttagga ggctgaggct gggaaccact 
aagttgggat cttgcccgtt gaaacaccaa 
30 actgggcaat tttagtgagt tcttatgtat 
tagattttat atgatagtag atctc tgact 
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agagctgtac agagaaaccc tgtcttgaaa 50820 
aaaccccagc aaaaccaaac aaaataccga 50880 
ttgcccaggc tggctctgag caccacagat 50940 
tagggatgtt tcttatttgg ctaaggatta 51000 
ggatctttgg tgaggactct tgttctaaaa 51060 
gtcaagtgag gaggtatat t ttatataaat 51120 
ccattccctg aaggtctgat ttaatttatc 51180 
agaaagctat ggcataaccc tatttgtccc 51240 
tccctcttcc ctccctccct ccctccctcc 51300 
atcataccta ttggggtcat ctttggcacc 51360 
aagctcctac cttgtaagcc aggaatgtgc 51420 
tgtttgtgta tggagggaac gcattcttgg 51480 
tgaagccaga ttaacactac catctccaaa 51540 
gtccaaaaat ttcatctaat agggactaag 51600 
gcctgtagca aggcattggg tgctaaagac 51660 
tttagtgaaa aattgttcta gttgaagttg 51720 



cctgatatgc aat tatgttt 
tcatataccc cagt tccact 
5 taaaatttaa aataaaacaa 
cacagtatac ccttttgtcc 
gcagctttgg atctgcagga 

10 

aattttggag tgggccaact 
ctgttggccg ggtgagctct 
15 ccagctagct cacccagtgt 
gaccctgggg tcagctcttc 
agtgcccaag gcacctcatg 

20 

tcaggtaggc tcacccacag 
gagcctcagg atataatctt 
25 gcaaaagaac attcaaaggc 
gttttctgac atgtttcgtt 
gggaatacta gaaaatgggt 

30 

ttcaagtttt taagtagcca 
attttcctta aatatgtgtc 



- 285 - 
taggatatga ttttttcttt 

gatttccctg ccctctggcc 
agcatagaaa acatctcact 
ttacatcttt acttgcaaat 
ccagccctgt caagtgctcc 
cagagcccta gttctgggct 
ctagcacctg caccaatagg 
tgtaactggt gaggagcaga 
tgactgctat aggttgtgag 
gcaggcaagt ggtggggcta 
ccagggccag ctctactgta 
aagtctgggc agagggtcct 
tcttatgctg ctgtgttaac 
gacttagaaa aaaattgaag 
taatgtttct agaaaaggta 
aaattgtcaa agtatctgaa 
tttcaccaaa taaagctcta 
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ttattggttc tttggtcaca 51780 
ttgcaaattt ccttccaaaa 51840 
gtgaaagcca tagcgtgccc 51900 
gctcatttca gtgagtcatt 51960 
atcaggtcat tgaggaggtc 52020 
tgagtgatgt ctgagctggt 52080 
gcaagctctt cagcattctc 52140 
gccaactctc ctgctctcgt 52200 
aaggtggagg gcatcactcc 52260 
gctcttcagc actcatgccc 52320 
ccttacctaa gtgaggtaca 52380 
gcactctaaa aatagctgat 52440 
atgtacattt cagtatgtat 52500 
gaaaatgtag aaacagtcaa 52560 
aaataataat tttcattgtt 52620 
aatctattgt gtgcccctct 52680 
cagagttttt aataaggcgt 52740 



gtttaaactt tattccctta tactcgtgga 
tgcatttcca tacacttggc ttgttgcagt 

5 

caagcttgtt ctcagacact ggccatagct 
gcataacctt gatttgtgac ttagatgaag 
10 tacaatttat taaaat taag gccaagtggc 
gttgaaagct agaccgtgac tagaagtaga 
ctgttctgag ggaaggcagt tctgctctat 

15 

catttttggt ccttaggttt ctgaagtaag 
ttcaaggtct gtgcctgtta gactggcatt 
20 ttttgcttat catgggctct tgtttgatta 
tacgttggtg ccttgt tcaa tggtttgaca 
ttgacaagca cttagggaca tttttagaga 

25 

atgtgagatt gggagatgtt taagtagctg 
cctgaagact actccagcta acagctgcct 
30 gctgtatttt atagaatctc tgtgatgtga 
tgcaggagaa tgtgagcatt tcccaggcct 
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gaaaaggcaa tgccctctcc ccatgtgtat 52800 
cctagtactg tcaatagaga acatgacaga 52860 
gagaaatcct tttcagagat ctacacccag 52920 
aaaaaacttt cagggtgagg tgataggaag 52980 
cagaaaggaa gtgctttctt ttctcccatt 53040 
agggcagtgt gtccttcctt cccatgctct 53100 
catggcttct aaagaaagtg aatcaactcc 53160 
acaataaata aagactgact ttactgggtt 53220 
taaatgtata tgtttcagaa gaaagtttaa 53280 
cagtttgcag tgttgatgtg ggtatttact 53340 
ctactgattt taggtaagtc tacaaaaaga 53400 
atatctttat tgtaagaaaa aaaaataaaa 53460 
atactgtttt attgaaatgc tatgttagct 53520 
taggtgcact cttgagctta aattggggaa 53580 
tttgaagcta agcatggttc cttcagcaca 53640 
caggagaatg tcaacattta tgtaggcttt 53700 
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aagagtactg tctggttacc ttgattacta ttggcttgat agtatgatgt tgac tec tag 53760 
aatggtacca gtcttctttt tttttttttt tttttttaat ttatttttaa agctctgtgt 53820 
5 ttactttttc agctctgatc tcactcttca gtattcctgt tatatatgaa eggcatcagg 53880 
taatttctta actgtggaga ttgeagaata tagagctcac tcttattata aaggacttag 53940 
agctagtctt tagtttgttg gtatgtagta ctgattgata ttctttggca atattaattt 54000 

10 

tataatgett ttatcctctt ttctcaggcg cagatagatc attatctagg acttgeaaac 54060 
aagagcgtta aggatgecat ggccaagtga gtatgccctg cagccttctt accaagggcg 54120 
15 agaccatcat ccggcagtgt ccttctgagg ccagcattaa ctctttttaa tgcttttttt 54180 
taaaaaacat taggcaaagg tggaaaatta gtttgtattt tggtagcttt atgattctct 54240 

20 aaataatata cagcataacg ttttttaaag aagtgggaaa caaacacaaa atttgacatt 54300 
tttctttttt catttgtaga atccaagcaa aaatccctgg attgaagege aaagcagaat 54360 
gaaaaggece caaacagtag acattcatct ttaaagggga cactcccttg gttacggggt 54420 

25 

gggegggtea ggggtgagcc ctgggtggcc gtgcagtttc agttattttt ageagtgeae 54480 
tgtttgagga aaaattacct gtcttgactt cctgtgttta tcatcttaag tattgtaagc 54540 
30 tgctgtgtat ggatctcatt gtagtcatac ttgttttccc cagatgaggc acttggtgaa 54600 
taaaggatgc tgggaaaact gtgtgttata ttctgttgca ggtagtctgg ctgtatttgg 54660 



aaagttgcaa agaaggtaga tttgggggca 
gtttggttgg tgtaaaactg atgcagattt 
5 tactaaagca gagtggaaaa atctgtcttt 
tgttagattg ccaatataag taaatataga 
tagatcttta accttgcagc tgccccacag 

10 

tgtagtccca agcacataaa ctaggaagag 
ttcaagagaa catagaactc caacgtaacc 
15 tgattttgtg gactgaattt aatgcttcca 
aagaaatcat aaaatgaaga cttataccat 
aatgcattgt gaactgtaaa gcaaagtatc 

20 

tttagtgttt tagtttcatg aatgcacagc 
cacatggtaa catgctttta gaaaggtttt 
25 atatttacat agtgagattt atttgactca 
tgaaaataaa ttcatgcacc aatattttaa 
ataaaattac accatataaa ttttacaaat 

30 

attgctcttc aaatatatac atatatcatt 
ttaatgcaag atctgtctga atgaaatgtc 
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ggaaaaacaa cccttttcac agtgtactgt 54720 
ttctgaaatg agatgtttag atgagcatac 54780 
atggtatgtt ctaggtgtat tgtgatttac 54840 
cataatctat atatagtgtt tcacaaagct 54900 
tgcttgacct ctgagtcatt ggttatacag 54960 
aatgtatttg taggagcgct accacctgtt 55020 
gtcatttcaa agatttactg tatgtatagt 55080 
aatgtttgca gttaccaaac attgttatgc 55140 
tgtgtttaag ctgtattgaa ttatctgtgg 55200 
aataaagctt atagacttaa aacctttgtg 55260 
aaaaacacgg tggtaggctt agagagtgga 55320 
agttcatgaa acagcttaag aacaaagaat 55380 
taacaaaagg ttttaaatta ttttatactt 55440 
cagaatacag tgcaagattt atgaatatac 55500 
aagactttca aagtctttat aacagacact 55560 
gattagtcag ttgttcatcc acatggttac 55620 
agtagtacaa gacaggcaga cacagtgatc 55680 



actcagcatc accaggtaca gaaaacagaa 
cagcaacc tg ctagtgggtt gatgtaaggc 

5 

tgtgtaatct aattctttta gaatgctgaa 
tctttaactg aaaatgct ta tttcaacctt 
10 aactcaaggt ctagaatttt agtgcacaga 
gactccaact cccatcagcc ttcttaacta 
ctgac tggag aaac tcaaat actccttaca 

15 

atctgaattt accctgcatt aatcatctga 
gagggtgtaa actaaacagc aagacagctc 
20 cgtgttgcta ctttctgtgg agctggactc 
ctagagcagg acatagtggt gaatttgcta 
tagcaccatg tgaaggaaga agacgacatg 

25 

aactttgaag gcacttaatg gatataaaac 
taaaacttgt ttatacatgg ctcatttagt 
30 ttctgtactt aagtgcttcc aacttacatt 
aaacagaata gcaaaacacc tttgtaaaag 
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tcagggctgc atagggctct actgaggacc 55740 
attaataagt tggcgtgtaa aatagcttaa 55800 
gcacttctgt ggtaaatgtt gataatctat 55860 
tctctaaaat ggcaacttca tataactaga 55920 
ctggaaggac tcggtggtgt gtgtactcac 55980 
atagtcgtca agtcacattc tgtccgacaa 56040 
gtggggaata tgttcaagag gtttttaaaa 56100 
aatgagcaga gccaagccag tcctacccaa 56160 
actcgtcaca ctggagcttt ccctgctttc 56220 
ttctttgctg ctcaccttat aactgctttc 56280 
atcccatagc cctcctcagt tttgaagttt 56340 
ggaggtgagg cagcagccca cacaactggg 56400 
tgcaaatgaa acttttaaaa attaacattt 56460 
tttgaaagct aaatgtggca aacagggtat 56520 
gtgtccagtg aacattctta aaatacatag 56580 
tcttaatgca aattaaacgc tacatattgg 56640 
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ttagggtaat tgaggatgta aattttatct gtgggctaca tcatcccaat tttgccgtta 56700 

gtgaagttac aataagtata ggttttagtc tccagaacag aagcaaacag tcttagtatt 
56760 

5 

cattcttggc atcaccatct tgcaaagttc agattatgag agtcctacaa catctctgtt 56820 
cagagcttgt gtgtcccaca gcagttggcg tcgaggaggt gcccctgcac tgcctacaag 56880 
10 tagcttggga gaagcagcca tagtgcacgg ggttccagtg tttacagaca tcgccacaca 56940 
aatacactga aaggcaaacg acatttttgt gtggtcagat actataatgc tgccaagtgt 57000 
tccagactga aaagtgtaaa cccattgcag cctactctcc ttccccgtca tcacttgggc 57060 

15 

tttttttgtt tttttttaag gttttttttt gggggggttg gggtgaataa ggttttacta 57120 
tgtagtctga ggattataga tgtgagccac catgtctggt ttactgttct tttttggaac 57180 
20 agttctttga tgtgtgtctc ccttagactc cttttgctgc tttgagcatt tgtgcataat 57240 
gaagtcactg gagacttggc agcccaacct cacactatct gtcctgtgac tattgaagag 57300 
ggttgagtgt gtttgaatgg agcccttttt acatgttata caccatgtcc tcaaggcctt 57360 

25 

atgcttttaa gttactttaa gtcttgtttg taaacagaag tcactttgta tttcctgcac 57420 
tgggctggcc agttcgttta ggccttttct tcccaacttg ttctgtttgg ctggtactgt 57480 
30 ttggaatgaa tgttcattat tccaaaggaa ctggtgtaag taagtactac cccaagcaat 57540 
aatccccgca atagctagca cagtgagctg gaggtggctc agcaggcagg ccatcacggc 57600 
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gcactgtgtt ctttataggt gcctctctta caatttgact cagatcacta aaaacatcaa 57660 
aatttatttg taatagttta aaattaattt tgtgcctgta cacatacacg tgcaagctca 57720 
5 atttcaaggg tgggttctct gcactcaggt tatcaggctt gctagacccg ttttactttt 57780 
tcagctaccc ctgagttttt attaaacaaa aacaatattt ggtaatgtaa taaaaccttt 57840 
aaatatattg aaattgagtt atagaatgac ctggtcctgt cctctccata tgctaggaaa 57900 

10 

ccctctccta cctcagaaag aggcttgcag acctatgggt taggttggaa gggttccttc 57960 
cttctaaaac aatggcttcc aaaccatgct tcaggccaaa taacctgcat atttcacctg 58020 
15 acggccaaaa gctgccttgg ctctttgtcc aaatagctcc ttggacttgg gccatggact 58080 
ggccctaaga ctcagcatct cccgtttctc atggcaactc atttgcctcc actatttctt 58140 
agtgtcacta aaggctccat gttattagca tctttaaact taagaagatg ttattagcat 58200 

20 

cattaagcta ggctggcaat tctcaaggac aaatgggtga aggttgattt aacctgattc 58260 
tcagtgattg tttctactaa agttagccat tccagatttc ttaccctgtg cctctcgccc 58320 
25 cccagcaatg tttagctgtc atagaacctg agctcagcca atcccaggag agccctagag 58380 
gggacacggg cctgccaaaa tttgt tgaga acgccaacaa cagaatatgg taggaaattt 58440 
ttggttttcc cctaaaaact cgtgaaattt ctttcttatt gttccatatc agacccttcc 58500 

30 

tgtgtccctg gcagagcctg gcccacagga caccccaact agcagaactg cccgaggagc 58560 
caaccaaatt aatctggtac aacctgcagt cgtctcctcc tgtgctgacc acatacttgt 58620 



2003-092923 

- 292 - 



catcggaaga gaagcggatg ttcgtcacat gagcagagtg accaaagtaa cgtttgtgct 58680 
tggcctgtga ggaaaagcaa acgcagcggc tgagcacatg ttgaccccag taacttgttg 58740 

5 

ggttattgat ccaccagctg ccccacttcc agaagccccc actgctctgt gtgcagaagg 58800 
ccttgatgag aagggtgcct gccgtggcct tgcactttcc cttactctta aggctgtaga 58860 
10 cttctctccc ctgatgccca ggctcaagtc tcaacagtaa gcactgcact ttccaggtgc 58920 
atcaatcagc cacccttgct gatttccctg cctgatttct tccccaactt tgtggccatt 58980 
tgtccattca ccaggggcaa gccaaagccc catggggctg gatccatgat aactgaaggt 59040 

15 

catctatatg actgtatagg agcatggtcc ggagacagct caggaggact cacgaatttt 59100 
tctgtgcatg gaaaatcaaa gagcttcagc agcccgaagt catcccctgt gacaatgttc 59160 
20 aagccagcat gggtcacaca tgcacagt tg acatcagcct tgtctgcgtt tcgtggccag 59220 
i attccaatga cttcatctcc gagaacactg ttccaagagg aaaaggtatt aggaagatgg 59280 

gacatagttt cctagggttg ttgtcccctc ctaaggtaaa aagtagatag gaattgtagg 59340 

25 

tcatttggtc acgtgggcac accctgctct gcattttcac caccaggcac agcccttccc 59400 
caactcccct acattccaga aagaaaactt ttattttatt ttttcttcct tatagttcca 59460 

r 

30 ctgaatatgt atgttggcaa ggacagagtt cctgtacctt ttatctttag gttactagaa 59520 
gcttcattgt tgctgggctt ggcaaaacat ttgaacttgc tgaatgtggc ttggggttgg 59580 



tacgaatgat taaacaaaaa gaaagccctg 
ctagcagctt tgcatcctcc cccactgaga 
5 ctggccatca caaacccaga ggcagagctg 
tttaccttgt ccaggaagcc caggtgatct 
tccccagggg aac t tcatgt acttggcgct 

10 

gaggaactga gtccatctgc ttcctcagtt 
actaactctg ccccagt tac gcttttcttt 
15 caataaacag tccgttgccc cacagcccat 
ctccccaacc cctgtcaaca cacaacagcc 
tttctacccc caccacgagg gatggtgaac 

20 

ggaaactggc cactgttttc acattaaagg 
cttctctccc catggggatg gtgtctctac 
25 ggaaagatcc taaatctttc ccacctcagg 
cctgccccct ttgttaactc cctcctacag 
tt ttagaagg gaggcaggtc taagttgagt 

30 

ct t tgccttg actgtcagtc cttgccttct 
tgaacatact atatctatcc aaaagcctgc 
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atcgcataaa atcctcccct aagccagtgt 59640 
aaagacagtt tcatctcagc tcttcctatc 59700 
gggcctcttc ctcaaccaga gttctcttca 59760 
tctcaacaac catggcttca gttacttgct 59820 
tataggctcc tgttgacacc tgcaagagga 59880 
ccacagactc tcttggctgt ctttcccaac 59940 
aaatccaaac tcagctcctg gc tacaaagc 60000 
gctaaaattc ataggtaggg tgtgttctac 60060 
tatgttaaaa ttcagagtat cttctatcca 60120 
atgtcaagtg ccctcttgga gtctcctaaa 60180 
acacttgcca gtgtcttaca tcctaggtct 60240 
ccatgtcacc agggttttcc ttgagttcat 60300 
ttttcaatgc agatggcttg ggacagaaat 60360 
ggcagacatt gctcagccta acgaatgctt 60420 
gcctcttcag atgctgcctg acaagctaca 60480 
ccatggaagt gtgataagct ccagaagaaa 60540 
ctagctgagg ctttgttgga tacatttgaa 60600 
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aaatgaatataagtt 
60615 

5 

<210> 10 
<211> 1162 
<212> PRT 

<213> Mus musculus 

10 

<400> 10 

MetGlu Asp lie Asp Gin Ser Ser Leu Val Ser Ser Ser Ala Asp Ser 
15 10 15 

15 

Pro Pro Arg Pro Pro Pro Ala Phe Lys Tyr Gin Phe Val Thr G I u Pro 
20 25 30 

20 

Glu Asp Glu Glu Asp Glu Glu Asp Glu G I u Glu Glu Glu Asp Asp Glu 
35 40 45 



25 Asp Leu Glu Glu Leu Glu Val Leu Glu Arg Lys Pro Ala Ala Gly Leu 
50 55 60 



Ser Ala Ala Pro Val Pro Pro Ala Ala Ala Pro Leu Leu Asp Phe Ser 
30 65 70 75 80 



Ser Asp Ser Val Pro Pro Ala Pro Arg Gly Pro Leu Pro Ala Ala Pro 
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85 90 95 



ProThr Ala Pro Glu Arg Gin Pro Ser Trp G I u Arg Ser Pro Ala Ala 
5 100 105 110 



SerAla Pro Ser Leu Pro Pro Ala Ala Ala Val Leu Pro Ser Lys Leu 
115 120 125 

10 

ProGlu Asp Asp Glu Pro Pro Ala Arg Pro Pro Ala Pro Ala Gly Ala 
130 135 140 

15 

SerPro Leu Ala Glu Pro Ala Ala Pro Pro Ser Thr Pro Ala Ala Pro 
145 150 155 160 



20 LysArg Arg Gly Ser Gly Ser Val Asp Glu Thr Leu Phe Ala Leu Pro 

165 170 175 



AlaAla Ser Glu Pro Val lie Pro Ser Ser Ala Glu Lys He Met Asp 
25 180 185 190 

LeuLys Glu Gin Pro Gly Asn Thr Val Ser Ser Gly Gin Glu Asp Phe 
195 200 205 

30 



ProSer Val Leu Phe Glu Thr Ala Ala Ser Leu Pro Ser Leu Ser Pro 
210 215 220 
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Leu Ser Thr Val Ser Phe Lys G I u His Gly Tyr Leu Gly Asn Leu Ser 
225 230 235 240 



Ala Val Ala Ser Thr Glu Gly Thr Me Glu Glu Thr Leu Asn Glu Ala 
245 250 255 



10 



Ser Arg Glu Leu Pro Glu Arg Ala Thr Asn Pro Phe Val Asn Arg Glu 
260 265 270 



15 Ser Ala Glu Phe Ser Val Leu Glu Tyr Ser Glu Met Gly Ser Ser Phe 
275 280 285 



Asn Gly Ser Pro Lys Gly Glu Ser Ala Met Leu Val Glu Asn Thr Lys 
20 290 295 300 



Glu Glu Val lie Val Arg Ser Lys Asp Lys Glu Asp Leu Val Cys Ser 
305 310 315 320 

25 

Ala Ala Leu His Asn Pro Gin Glu Ser Pro Ala Thr Leu Thr Lys Val 
325 330 335 

30 

Val Lys Glu Asp Gly Val Met Ser Pro Glu Lys Thr Met Asp Me Phe 
340 345 350 
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Asn Glu Met Lys Met Ser Val Val Ala Pro Val Arg Glu Glu Tyr Ala 
355 360 365 

5 

Asp Phe Lys Pro Phe Glu Gin Ala Trp Glu Val Lys Asp Thr Tyr Glu 
370 375 380 



10 Gly Ser Arg Asp Val Leu Ala Ala Arg Ala Asn Met Glu Ser Lys Val 
385 390 395 400 



Asp Lys Lys Cys Phe Glu Asp Ser Leu Glu Gin Lys Gly His Gly Lys 
15 405 410 415 



AspSer Glu Ser Arg Asn Glu Asn Ala Ser Phe Pro Arg Thr Pro Glu 
420 425 430 

20 

Leu Val Lys Asp Gly Ser Arg Ala Tyr lie Thr Cys Asp Ser Phe Ser 
435 440 445 

25 

Ser Ala Thr Glu Ser Thr Ala Ala Asn Me Phe Pro Val Leu Glu Asp 
450 455 460 



30 His Thr Ser Glu Asn Lys Thr Asp Glu Lys Lys lie Glu Glu Arg Lys 
465 470 475 480 
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Ala Gin Me Me Thr Glu Lys Thr Ser Pro Lys Thr Ser Asn Pro Phe 
485 490 495 



5 Leu Val Ala Me His Asp Ser Glu Ala Asp Tyr Val Thr Thr Asp Asn 
500 505 510 



Leu Ser Lys Val Thr Glu Ala Val Val Ala Thr Met Pro Glu Gly Leu 
10 515 520 525 

ThrPro Asp Leu Val Gin Glu Ala Cys Glu Ser Glu Leu Asn Glu Ala 
530 535 540 

15 

Thr Gly Thr Lys Me Ala Tyr Glu Thr Lys Val Asp Leu Val Gin Thr 
545 550 555 560 

20 

SerGlu Ala Me Gin Glu Ser Me Tyr Pro Thr Ala Gin Leu Cys Pro 
565 570 575 



25 SerPhe Glu Glu Ala Glu Ala Thr Pro Ser Pro Val Leu Pro Asp Me 
580 585 590 



ValMet Glu Ala Pro Leu Asn Ser Leu Leu Pro Ser Thr Gly Ala Ser 
30 595 600 605 



ValAla Gin Pro Ser Ala Ser Pro Leu Glu Val Pro Ser Pro Val Ser 
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610 615 620 



TyrAsp Gly lie Lys Leu Glu Pro Glu Asn Pro Pro Pro Tyr G I u Glu 
5 625 630 635 640 



AlaMet Ser Val Ala Leu Lys Thr Ser Asp Ser Lys Glu Glu Me Lys 
645 650 655 

10 

GluPro Glu Ser Phe Asn Ala Ala Ala Gin Glu Ala Glu Ala Pro Tyr 
660 665 670 

15 

MeSer Me Ala Cys Asp Leu Me Lys Glu Thr Lys Leu Ser Thr Glu 
675 680 685 



20 ProSer Pro Glu Phe Ser Asn Tyr Ser Glu Me Ala Lys Phe Glu Lys 
690 695 700 



Ser Val Pro Asp His Cys Glu Leu Val Asp Asp Ser Ser Pro Glu Ser 
25 705 710 715 720 



Glu Pro Val Asp Leu Phe Ser Asp Asp Ser Me Pro Glu Val Pro Gin 
725 730 735 

30 



Thr Gin Glu Glu Ala Val Met Leu Met Lys Glu Ser Leu Thr Glu Val 
740 745 750 
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Ser Glu Thr Val Thr Gin His Lys His Lys Glu Arg Leu Ser Ala Ser 
755 760 765 

5 

ProGIn Glu Val Gly Lys Pro Tyr Leu Glu Ser Phe Gin Pro Asn Leu 
770 775 780 

10 

His Me Thr Lys Asp Ala Ala Ser Asn Glu lie Pro Thr Leu Thr Lys 
785 790 795 800 

15 LysGlu Thr Me Ser Leu Gin Met Glu Glu Phe Asn Thr Ala Me Tyr 

805 810 815 

SerAsn Asp Asp Leu Leu Ser Ser Lys Glu Asp Lys Met Lys Glu Ser 
20 820 825 830 



GluThr Phe Ser Asp Ser Ser Pro Me Glu Me Me Asp Glu Phe Pro 
835 840 845 

25 

ThrPhe Val Ser Ala Lys Asp Asp Ser Pro Lys Glu Tyr Thr Asp Leu 
850 855 860 



30 

Glu Val Ser Asn Lys Ser Glu Me Ala Asn Val Gin Ser Gly Ala Asn 
865 870 875 880 
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Ser Leu Pro Cys Ser Glu Leu Pro Cys Asp Leu Ser Phe Lys Asn Thr 
885 890 895 

5 

Tyr Pro Lys Asp Glu Ala His Val Ser Asp Glu Phe Ser Lys Ser Arg 
900 905 910 



10 Ser Ser Val Ser Lys Val Pro Leu Leu Leu Pro Asn Val Ser Ala Leu 
915 920 925 



Glu Ser Gin lie Glu Met Gly Asn lie Val Lys Pro Lys Val Leu Thr 
15 930 935 940 



Lys Glu Ala Glu Glu Lys Leu Pro Ser Asp Thr Glu Lys Glu Asp Arg 
945 950 955 960 

20 

Ser Leu Thr Ala Val Leu Ser Ala Glu Leu Asn Lys Thr Ser Val Val 
965 970 975 

25 

Asp Leu Leu Tyr Trp Arg Asp Me Lys Lys Thr Gly Val Val Phe Gly 
980 985 990 



30 AlaSer Leu Phe Leu Leu Leu Ser Leu Thr Val Phe Ser lie Val Ser 
995 1000 1005 
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Val Thr Ala Tyr Me Ala Leu Ala Leu Leu Ser Val Thrlle Ser 
1010 1015 1020 



5 Phe Arg Me Tyr Lys Gly Val Me Gin Ala Me Gin LysSer Asp 
1025 1030 1035 



Glu Gly His Pro Phe Arg Ala Tyr Leu Glu Ser Glu ValAla Me 
10 1040 1045 1050 



Ser Glu Glu Leu Val Gin Lys Tyr Ser Asn Ser Ala LeuGly His 

1055 1060 1065 

15 

Val Asn Ser Thr Me Lys Glu Leu Arg Arg Leu Phe LeuVal Asp 

1070 1075 1080 

20 

Asp Leu Val Asp Ser Leu Lys Phe Ala Val Leu Met TrpVal Phe 

1085 1090 1095 



25 Thr Tyr Val Gly Ala Leu Phe Asn Gly Leu Thr Leu Leulle Leu 
1100 1105 1110 



Ala Leu Me Ser Leu Phe Ser Me Pro Val Me Tyr GluArg His 
30 1115 1120 1125 



Gin Ala Gin Me Asp His Tyr Leu Gly Leu Ala Asn 



LysSer Val 
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1130 1135 1140 



Lys Asp Ala Met Ala Lys lie Gin Ala Lys lie Pro GlyLeu Lys 
5 1145 1150 1155 



Arg Lys Ala Glu 
1160 

10 

<210> 11 
<211> 582 
<212> DNA 
15 <213> Homo sapiens 

<400> 1 1 

atggctgcca tccggaagaa actggtgatt gttggtgatg gagcctgtggaaagacatgc 
60 

20 

ttgctcatag tcttcagcaa ggaccagttc ccagaggtgt atgtgcccacagtgtttgag 
120 

aactatgtgg cagatatcga ggtggatgga aagcaggtag agttggctttgtgggacaca 
25 180 

gctgggcagg aagattatga tcgcctgagg cccctctcct acccagataccgatgttata 
240 

30 ctgatgtgtt tttccatcga cagccctgat agtttagaaa acatcccagaaaagtggacc 
300 
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ccagaagtca agcatttctg tcccaacgtg cccatcatcc tggt tgggaataagaaggat 
360 

cttcggaatg atgagcacac aaggcgggag ctagccaaga tgaagcagga gccggtgaaa 420 

5 

cctgaagaag gcagagatat ggcaaacagg attggcgctt ttgggtacatggagtgttca 
480 

gcaaagacca aagatggagt gagagaggtt tttgaaatgg ctacgagagctgctctgcaa 
10 540 

gctagacgtg ggaagaaaaa atctggttgc cttgtcttgtga 582 



15 <210> 12 

<211> 193 

<212> PRT 

<213> Homo sapiens 

20 <400> 12 

Met Ala Ala lie Arg Lys Lys Leu Val Me Val Gly Asp Gly Ala Cys 
15 10 15 

25 

Gly Lys Thr Cys Leu Leu lie Val Phe Ser Lys Asp Gin Phe Pro Glu 
20 25 30 



30 Val Tyr Val Pro Thr Val Phe Glu Asn Tyr Val Ala Asp lie Glu Val 
35 40 45 
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Asp Gly Lys Gin Val Glu Leu Ala Leu Trp Asp Thr Ala Gly Gin Giu 
50 55 60 



5 Asp Tyr Asp Arg Leu Arg Pro Leu Ser Tyr Pro Asp Thr Asp Val Me 
65 70 75 80 



Leu Met Cys Phe Ser Me Asp Ser Pro Asp Ser Leu Glu Asn Me Pro 
10 85 90 95 



Glu Lys Trp Thr Pro Glu Val Lys His Phe Cys Pro Asn Val Pro Me 
100 105 110 

15 

Me Leu Val Gly Asn Lys Lys Asp Leu Arg Asn Asp Glu His Thr Arg 
115 120 125 



20 



Arg Glu Leu Ala Lys Met Lys Gin Glu Pro Val Lys Pro Glu Glu Gly 
130 135 140 



25 Arg Asp Met Ala Asn Arg Me Gly Ala Phe Gly Tyr Met Glu Cys Ser 
145 150 155 160 



Ala Lys Thr Lys Asp Gly Val Arg Glu Val Phe Glu Met Ala Thr Arg 
30 165 170 175 



Ala Ala Leu Gin Ala Arg Arg Gly Lys Lys Lys Ser Gly Cys Leu Val 
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180 185 190 

Leu 

5 

<210> 13 
<2 1 1 > 1145 
10 <212> DNA 

<213> Mus musculus 

<400> 1 3 

atgtccaatc ctggtgatgt ccgacctgtt ccgcacagga gcaaagtgtgccgttgtctc 
15 60 

ttcggtcccg tggacagtga gcagttgcgc cgtgattgcg atgcgctcatggcgggctgt 
120 

20 ctccaggagg cccgagaacg gtggaacttt gacttcgtca cggagacgccgctggagggc 
180 

aactttgtct gggagcgcgt tcggagccta gggctgccca aggtctacctgagccctggg 
240 

25 

tcccgcagcc gtgacgacct gggaggggac aagaggccca gtacttcctctgccctgctg 
300 

caggggccag ctccagagga ccacgtggcc ttgtcgctgt cttgcactctggtgtctgag 
30 360 

cggcctgaag attccccggg tgggcccgga acatctcagg gccgaaaacggaggcagacc 
420 
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agcctgacag gtaaggacag agaagagaag gagaaagatc ctgcaagaggcctggagagg 
480 

5 agaggccacc atttgaggat ggcctttaca gagaacattc cagccct tccccaccaccaa 
540 

gccattccat aggcgtggga cctcgtgggg ctcagaggaa cagttgatccaggcattttt 
600 

10 

ctctgcagtg accgaaatgc ccaggatagt gtggtgattg gcagtagagctctaagaagg 
660 

gagccgggct gaagagatgg ctcagcactt actcttgctg agggcctgagttcgattccc 
15 720 

agcaccggaa atgacaactt cctataacta actctgggcg ttgggggatctaccctctct 
780 

20 agagccctgt ccctctgacc aggaggtgtt gtgccctgtg gctgtggcttttccccacga 
840 

tgagccacat gtcccttaga ctctggggaa tgatgtcctt ccccttggcatctggcctga 
900 

25 

catctgttct ctctccacag atttctatca ctccaagcgc agattggtcttctgcaagag 
960 

aaaaccctga agtgcccacg ggagccccgc cctcttctgc tgtgggtcaggaggcctctt 
30 1020 

ccccatcttc ggccttagcc ctcactctgt gtgtcttaat tattatttgtgttttaattt 
1080 
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aaacgtctcc tgatatacgc tgcctgccct ctcccagtct ccaaacttaaagttatttaa 
1140 

5 aaaaa 
1145 



<210> 14 

10 <211> 159 

<212> PRT 

<213> Mus musculus 

<400> 14 

15 

Met Ser Asn Pro Giy Asp Val Arg Pro Val Pro His Arg Ser Lys Val 
15 10 15 



20 Cys Arg Cys Leu Phe Gly Pro Val Asp Ser Glu Gin Leu Arg Arg Asp 
20 25 30 



25 



Cys Asp Ala Leu Met Ala Gly Cys Leu Gin Glu Ala Arg Glu Arg Trp 
35 40 45 



Asn Phe Asp Phe Val Thr Glu Thr Pro Leu Glu Gly Asn Phe Val Trp 
50 55 60 



30 



Glu Arg Val Arg Ser Leu Gly Leu Pro Lys Val Tyr Leu Ser Pro Gly 
65 70 75 80 
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Ser Arg Ser Arg Asp Asp Leu Gly Gly Asp Lys Arg Pro Ser Thr Ser 
85 90 95 

5 

Ser Ala Leu Leu Gin Gly Pro Ala Pro Glu Asp His Val Ala Leu Ser 
100 105 110 

10 

Leu Ser Cys Thr Leu Val Ser Glu Arg Pro Glu Asp Ser Pro Gly Gly 
115 120 125 



15 Pro Gly Thr Ser Gin Gly Arg Lys Arg Arg Gin Thr Ser Leu Thr Asp 
130 135 140 



Phe Tyr His Ser Lys Arg Arg Leu Val Phe Cys Lys Arg Lys Pro 
20 145 150 155 



<210> 15 

<211> 10 

25 <212> PRT 

<213> Artificial 

<220> 

<223> Artificial Sequence 

30 

<400> 1 5 

Gly Gly Trp Lys Trp Trp Pro Gly lie Phe 
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1 5 10 



<210> 16 
5 <211> 3259 
<212> DNA 

<213> Rattus norvegicus 
<400> 1 6 

10 cagctccggc gggcagcagg cgctggagcg catcgcagtt cagctcagcgcagcaccatc 
60 

ggtctgcgga gcggactgag ctagaagcgg agcgctgacg ccggaggcgtgcaatgagga 
120 

15 

gggcaggtgc tgcctgcagc gccatggacc ggctgcgcct gctgctgctgctgattctag 
180 

gggtgtcctc tggaggtgcc aaggagacat gttccacagg cctgtacacccacagcggag 
20 240 

agtgctgcaa agcctgcaac ttgggcgaag gcgtggccca gccctgcggagccaaccaga 
300 

25 ccgtgtgtga accctgcctg gacaatgtta cattctccga tgtggtgagcgccactgagc 
360 

cgtgcaagcc gtgcaccgag tgcctgggcc tgcagagcat gtccgctccctgtgtggagg 
420 

30 

cagacgatgc agtgtgcaga tgtgcctatg gctactacca ggacgaggagactggccact 
480 
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gtgaggcttg cagcgtgtgc gaggtgggct cgggactcgt gt tctcctgccaggacaaac 
540 

agaacacagt gtgtgaagag tgcccagagg gcacatactc agacgaagccaaccacgtgg 
5 600 

acccgtgcct accctgcacg gtgtgcgagg acactgagcg ccagttacgcgagtgcacgc 
660 

10 cctgggctga tgctgaatgc gaagagatcc ctggtcgatg gatcccaaggtctacgcccc 
720 

cggagggctc cgacagcaca gcgcccagca cccaggagcc tgaggttcctccagagcaag 
780 

15 

accttgtacc cagtacagtg gcggatatgg tgaccactgt gatgggcagctcccagcctg 
840 

tagtgacccg cggcaccacc gacaacctca ttcctgtcta ttgctccatcttggctgctg 
20 900 

tggtcgtggg ccttgtggcc tatattgctt tcaagaggtg gaacagctgcaaacaaaata 
960 

25 aacaaggcgc caacagccgc cccgtgaacc agacgccccc accggagggagagaaactgc 
1020 

acagcgacag tggcatctct gtggacagcc agagcctgca cgaccagcagacccatacgc 
1080 

30 

agactgcctc aggccaggcc ctcaagggtg atggcaacct ctacagtagcctgcccctga 
1140 
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ccaagcgtga ggaggtagag aaactgctca acggggatac ctggcgacatctggcaggcg 
1200 

agctgggtta ccagcctgaa catatagact cctttaccca cgaggcctgcccagtgcgag 
5 1260 

ccctgctggc cagctggggt gcccaggaca gtgcaacgct tgatgcccttttagccgccc 
1320 

10 tgcgacgcat ccagagagct gacattgtgg agagtctatg cagcgagtccactgccacat 
1380 

ccccagtgtg aactcacaga ctgggagccc ctgtcctgtc ccacattccgacgactgatg 
1440 

15 

ttctagccag cccccacaga gctgccccct ctccctcggg gatggcccaa cggtcagaac 
1500 

ggagcatctc tgtgcagggc ctctgtgttc ccactcctga ctccgttgctgctcccgagg 
20 1560 

gggcccttgc ttctgaccac cctctcctca gcaagagaga gagagaggaccacccgagcc 
1620 

25 tgacttgctc catttccatc tcaggccttt ccttcctttc tacacattagctgtgtcaga 
1680 

tctgggggtt tgacactagg agaagggagc gggggcaccc ctaagactcaggaggtactg 
1740 

30 

aagaaccaga gccatggact ccacactgtg aaccggagaa caaggggcggggcattgtgg 
1800 
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taggctagac cttccttagc ccctcccttc tcccctctgg ccaaagaagaggattacgga 
1860 

cctatctgag ctgaaagcag gtttggaacc cagcccacac ttctctctca cacacaggat 1920 

5 

ggtaaaaccc agagaaaggc agggactgac ctaggccacc caaccacaggaagaacaaat 
1980 

gaaggctgat acactccgtt tctgaatgag ggcgtcaagt gtgcttgttgacagggatgg 
10 2040 

cgtgactttc agggaaatat ctggaagcca tgtctgcccc gccctcaaccact tccaggc 
2100 

15 ccctacccaa cccttgtgca gatgaactgt ttgttcaagg gctggtccattggtctat tc 
2160 

tgatggagtc aagctaaggg ctcaggctta tccataaggc at t tgtggagagatgaatct 
2220 

20 

gttagtgcgc tcattcttgg cataagcctg aagccaacac ggcccttaatgtcagccctc 
2280 

ggggtcagga accaaggact cccaccccac aatccaacac tatactacattacacacaca 
25 2340 

cacacacaca cacacacaca cacacacaca cacacacaga tatcttgcttttctccccat 
2400 

30 ggctcttttg gggctgagac tagatcctgc tgggagtcac tgccagtgagagatccggag 
2460 

I 



2003-092923 

- 314 - 

gggacagagc tgagcttcat ggggctgtct tcctcgcccc cgggtctggcaggccaagaa 
2520 

tgactgcatc tgagctggtg tctgtcttcc aatggcctgt gcgtggaggaaatgctccca 
5 2580 

ctcctcccct tcttgaagct gcccccagaa gactacagtg caaaagagcagactggtgtg 
2640 

10 agaacacaag aaaaagcaga tgctggccct gcagtctgtg gcagctttctcctcagcttc 
2700 

aaggcccctg caaaggacgg atttcctgag cacggccagg aaggggcaagagggt tcggt 
2760 

15 

tcagtggcgc tttctcccgg ctccttggcc tgttctgttt tgcttgctgttggaatgagt 
2820 

gggcaccccc tctatttagc atgaaggagc cccaggcagg gtatgcacagactgaccacc 
20 2880 

atccctcccc acccagggtc cacccaaccc ggtgaagaga ccaggagcattgtacgcata 
2940 

25 cgcgggtggt atttttatgg accccaatct gcaattccca gacacctgggaagtgggaca 
3000 

ttctttgtgt atttattttc ctccccagga gctggggagt ggtggggggctgcaggtacg 
3060 

30 

gtttagcatg tgtttggttc tgggggtctc tccagccttg ttttgggccaagttggaacc 
3120 
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tctggccctc cagctggtga ctatgaactc cagacccctt cgtgctccccgacgcct tec 
3180 

ccttgcatcc tgtgtaacca tttcgttggg ccctcccaaa acctacacataaaacataca 
5 3240 

ggaggaccat taaat tggc 
3259 



10 

<210> 17 
<211> 425 
<212> PRT 

<213> Rattus norvegicus 

15 

<400> 17 

Met Arg Arg Ala Gly Ala Ala Cys Ser Ala Met Asp Arg Leu Arg Leu 
15 10 15 

20 

Leu Leu Leu Leu lie Leu Gly Val Ser Ser Gly Gly Ala Lys Glu Thr 
20 25 30 



25 

Cys Ser Thr Gly Leu Tyr Thr His Ser Gly Glu Cys Cys Lys Ala Cys 
35 40 45 



30 Asn Leu Gly Glu Gly Val Ala Gin Pro Cys Gly Ala Asn Gin Thr Val 
50 55 60 
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Cys Glu Pro Cys Leu Asp Asn Val Thr Phe Ser Asp Val Val Ser Ala 
65 70 75 80 



5 Thr Glu Pro Cys Lys Pro Cys Thr Glu Cys Leu Gly Leu Gin Ser Met 

85 90 95 



Ser Ala Pro Cys Val Glu Ala Asp Asp Ala Val Cys Arg Cys Ala Tyr 
10 100 105 110 



Gly Tyr Tyr Gin Asp Glu Glu Thr Gly His Cys Glu Ala Cys Ser Val 
115 120 125 

15 

Cys Glu Val Gly Ser Gly Leu Val Phe Ser Cys Gin Asp Lys Gin Asn 
130 135 140 

20 

Thr Val Cys Glu Glu Cys Pro Glu Gly Thr Tyr Ser Asp Glu Ala Asn 
145 150 155 160 



25 His Val Asp Pro Cys Leu Pro Cys Thr Val Cys Glu Asp Thr Glu Arg 

165 170 175 



Gin Leu Arg Glu Cys Thr Pro Trp Ala Asp Ala Glu Cys Glu Glu Me 
30 180 185 190 



Pro Gly Arg Trp lie Pro Arg Ser Thr Pro Pro Glu Gly Ser Asp Ser 
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195 200 205 



ThrAla Pro Ser Thr Gin Glu Pro Glu Val Pro Pro Glu Gin Asp Leu 
5 210 215 220 



Val Pro Ser Thr Val Ala Asp Met Val Thr Thr Val Met Gly Ser Ser 
225 230 235 240 

10 

Gin Pro Val Val Thr Arg Gly Thr Thr Asp Asn Leu lie Pro Val Tyr 
245 250 255 

15 

Cys Ser lie Leu Ala Ala Val Val Val Gly Leu Val Ala Tyr Me Ala 
260 265 270 

20 

Phe Lys Arg Trp Asn Ser Cys Lys Gin Asn Lys Gin Gly Ala Asn Ser 
275 280 285 



25 Arg Pro Val Asn Gin Thr Pro Pro Pro Glu Gly Glu Lys Leu His Ser 
290 295 300 



Asp Ser Gly lie Ser Val Asp Ser Gin Ser Leu His Asp Gin Gin Thr 
30 305 310 315 320 



His Thr Gin Thr Ala Ser Gly Gin Ala Leu Lys Gly Asp Gly Asn Leu 
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325 330 335 



TyrSer Ser Leu Pro Leu Thr Lys Arg Glu Glu Val Glu Lys Leu Leu 
5 340 345 350 



Asn Gly Asp Thr Trp Arg His Leu Ala Gly Glu Leu Gly Tyr Gin Pro 
355 360 365 

10 

Glu His lie Asp Ser Phe Thr His Glu Ala Cys Pro Val Arg Ala Leu 
370 375 380 

15 

Leu Ala Ser Trp Gly Ala Gin Asp Ser Ala Thr Leu Asp Ala Leu Leu 
385 390 395 400 



20 Ala Ala Leu Arg Arg Me Gin Arg Ala Asp Me Val Glu Ser Leu Cys 

405 410 415 



Ser Glu Ser Thr Ala Thr Ser Pro Val 

420 425 
[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 is co-immunoprecipitation of o75 NTR and Rho 

GDI. 

A) shows co-immunoprecipitation of 275*™ and Rho or RhoA. In 
the £75*™ immunoprecipitates , the anti-Rho GDI antibody 
revealed the presenece of a protein corresponding to Rho GDI . 

B) shows the effects of MAG and Nogo on the interaction of 
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p75NTR with Rho GDI or RhoA in the transfected N1E-115 cells. 
Data are mean ±S.E. Asterisks indicate statistical sig- 
nificance, *; p<0.01 (Student's t-test). 

C) shows co-immunoprecipitation of p75 NTR and Rho GDI using 
5 lysates prepared from cerebellar neurons. Association was 
observed in MAG- and Nogo- treated cells. 

[Figure 2] 

Figure 2 shows that p75NTR directly associates with 
10 Rho GDI. 

a) shows co-precipitation of p75 NTR with recombinant GST-Rho 
GDI or GST-RhoA. Association was examined by Western blot 
analysis of the precipitates produced with the purified p75 NTR 
and protein A sepharose. The anti-GST antibody revealed the 

15 presence of a Rho GDI in the complex. 

b) shows co-precipitation of Rho GDI with the deletion mutants 
of p75 NTR . A schematic representation of the constructs for 
the deleted mutants is shown. The indicated numbers 
correspond to residues of the mutants. 

20 c) shows affinity precipitation of RhoA in the transfected 
293T cells. Overexpression of the full-length of p75 NTR or 
p75 NTR ICD elicits activation of RhoA, while the mutated p75 NTR 
that lacks the fifth helix fails to activate RhoA. 

25 [Figure 3] 

Figure 3 shows that p75 NTR reduces the Rho GDI activity, 
a) shows that p75 NTR is not a guanine nucleotide exchange factor 
for RhoA. The ability of the proteins to induce the 
dissociation of 3 H- labeled GDP from RhoA in 30min was measured. 

30 GST protein or the incubation buffer was used as a control. 
The graph represents the average of relative amount of initial 
3 H-GDP remaining bound ±S . E . from three individual experiments . 
*, p<0.01; (Student's t-test). 
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b) shows that p7 5 N1K HD inhibits the Rho GDI activity in vitro. 
The GDP/GTP exchange reaction of RhoA in complex with Rho GDI 
was determined in the presence or absence of p75 NTR HD. In 
the [ 3 H] GDP dissociation assay, the dissociation of [ 3 H]GDP 

5 from [ 3 H ] GDP - RhoA complexed with Rho GDI was assayed by 
measuring the radioactivity of [ 3 H]GDP bound to RhoA. In the 
[ 35 S]GTPyS binding assay, the binding of [ 35 S]GTPyS to GDP -RhoA 
complexed with RhoA was assayed by measuring the activity of 
[ 35 S]GTPyS bound to RhoA. Closed circle, GST-p75 NTR HD; Open 
10 square, GST. *, p<0.01; (Student's t-test). 

c ) shows that p75NTR inhibits the Rho GDI activity . The GDP/GTP 
exchange reaction of RhoA stimulated with Dbl was incubated 
with 90nM GST-Dbl and GST-fused proteins at the indicated 
concentrations. Closed circle, GST-p75 NTR HD; Open square, 

15 GST; Open triangle, GST-p75 NTR ICD. *, p<0.01; (Student's 
t-test) . 

d) shows that overexpression of Rho GDI abolishes the effect 
of MAG and Nogo . The effect of Rho GDI on the neurite outgrowth 
of dissociated cerebellar neurons was assessed. Left ; images 

20 of representative cells transiently transfected with the 
control or Rho GDI plasmid. MAG, MAG-Fc (25 ^g/ml) ; Nogo, 
the Nogo peptide (4 jaM); Rho GDI, cells transfected with 
myc- tagged Rho GDI . Data are mean ±S . E . An asterisk indicates 
statistical significance, *; p<0.01 (Student's t-test). 

25 

[ Figure 4 ] 

Figure 4 shows that Pep5 inhibits interaction of Rho 
GDI with p75 NTR . 

a) shows co-precipitation of p75 NTR with recombinant GST-Pep5 . 
30 b) shows that Pep5 inhibits the binding of p75 OTR with Rho GDI 
dose dependently. 

c) shows co-immunoprecipitation of p75 NTR and RhoGDI using 
lysates prepared from cerebellar neurons . The interaction 
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was diminished by TAT-Pep5. 
[Figure 5] 

Figure 5 shows that Pep5 silences the inhibitory action 
5 of p75 NTR . 

a) shows that dissociated DRG neurons were incubated for 24 
hours with or without the Nogo peptide, and then were 
immunostained with monoclonal antibody (TuJl) recognizing the 
neuron-specific |3- tubulin III protein. Nogo, the Nogo 

10 peptide ; Pep5 , TAT-Pep5 . 

b) shows neurite outgrowth of DRG neurons. MAG, MAG-Fc; HD, 
the peptide corresponding to the p75NTR HD (residues 368-381) ; 
p75 (+/+), wild type; p75 (-/-), mice carrying a mutation in 
the p75 NTR gene. Data are mean ±S.E. Asterisks indicate 

15 statistical significance, *; p<0.01 (Student's t-test). 

c) shows that dissociated cerebellar neurons were incubated 
for 24 hours with or without the Nogo peptide. 

d) shows neurite outgrowth of cerebellar neurons. Data are 
mean ±S.E. Asterisks indicate statistical significance, *; 

20 p<0.01 (Student's t-test). 

e) shows affinity precipitation of RhoA in cerebellar neurons . 
The Nogo peptide (4 jjlM) and MAG-Fc (25 jig/ml) elicit activation 
of RhoA, whereas TAT-Pep5 (1 fiM) completely abolishes these 
effects . 

25 

[Figure 6] 

Figure 6 shows p75 signal transduction pathway. 



- 1 - 



2003-092923 



[Name of the Document] ABSTRACT 

[Abstract ] 
[ Problems ] 

According to the present invention, nerve regeneration 
is provided, and based on such nerve regeneration, phar- 
maceutical compositions and methods for treating neurological 
diseases are provided. 

[Means for Solving the Problems] 

The above problems have been solved by using a 
composition comprising Pep5, p75, Rho GDI, MAG, GTlb, p21 and 
the like, which are related to the p75 signal transduction 
pathway, or an agent specifically interacting therewith to 
block or inhibit the p75 signal transduction pathway, thereby 
stopping inhibition of regeneration leading to resumption of 
regeneration . 



[Selected Figure] None 
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FIG. 4 
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FIG. 6 
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